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ABSTRACT
Kim, Angelica Coumanova. Enhancing perspective-taking skills in youth with autism. Published
Doctor of Philosophy dissertation, University of Northern Colorado, 2022.
Individuals with Autism Spectrum Disorder (ASD) are known to have deficits in the
areas of social interaction and social communication. One postulated explanation for the
challenges seen in these areas is an underdevelopment of Theory of Mind (ToM). Research in the
area of ToM and the mediation of perspective-taking interventions on social interactive and
communicative skills has yielded a wide range of results and needs to be further explored. Thus,
the present study aimed to contribute to the field of research by implementing a perspectivetaking intervention with children who have ASD, with the goal of enhancing positive outcomes
related to social-communicative and social-interactive behaviors. The present study utilized
several modalities to look at how the perspective-taking intervention impacted socialcommunicative and social-interactive behaviors and whether participants were able to further
develop ToM. Through the use of a multiple-baseline design across five participants, the
researcher was able to investigate whether the intervention used produced significant results.
While the results of the study did not yield significant outcomes in the improvement of socialinteractive and social-communicative skills and the further development of ToM, the study did
shed light on other factors that can help future research in the area of ToM and the expression of
ASD symptomology. The present study could aid practitioners and researchers in the utilization
of various modalities of treatments (e.g., virtual) and the potential benefits for these types of
modalities with this target population. Further, since results did not yield significant outcomes in
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the improvement of social-interactive and social communicative skills as well as the further
development in ToM for this subset of the ASD population, it may be beneficial to investigate
how difference subsets of the population may benefit from the perspective taking intervention
utilized in this study. Lastly, it would be important to recognize that this type of research could
further aid in the development of better targeted interventions for different subsets of the ASD
population and could better inform practitioners when targeting social-interactive and socialcommunicative skills.
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CHAPTER I
INTRODUCTION
The prevalence of Autism Spectrum Disorder (ASD) is growing in the United States. In
fact, as of 2016, 1 in 54 children in the United States are diagnosed with ASD yearly (Centers for
Disease Control and Prevention [CDC], 2020b). Commonly, individuals with this condition
experience symptomology across three primary ability domains: (a) verbal and/or non-verbal
communication, (b) social interaction and social communication, and (c) restricted and/or
repetitive behaviors (American Psychiatric Association [APA], 2013). Much of the
symptomology in these three domains overlaps and thus, the two ability domains of verbal
and/or non-verbal communication and social interaction are typically collapsed into one area that
represents the social-communicative and social-interactive area.
Additionally, due to the broad range of features presented with those who have this
condition, top experts in the field have begun to veer away from using the term ASD and instead
adopted the use of Autism Spectrum Condition (ASC; Hadwin et al., 2015; Kenny et al., 2015;
Massrali et al., 2019). The term ASC is considered by some experts in the field to be more
inclusive of all neurodiverse qualities experienced by those with ASC and is primarily used in
the literature emerging from Europe. For example, ASC can be used when discussing individuals
with ASC who may display extreme difficulties in all daily and living functioning due to
significant deficits in verbal and/or nonverbal communication, to those individuals who are
considered to have ‘high functioning autism’ and present qualities of a specific genius (e.g.,
extraordinary memory for detail; extreme giftedness in a particular area of interest; Kenny et al.,
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2015; Massrali et al., 2019; Ozonoff & Miller, 1995). While it is important to acknowledge that
the field and the top experts in it are moving towards using more inclusive language, the term
that is more widely known and used for this condition is Autism Spectrum Disorder (ASD).
Thus, the term ASD will be used universally throughout the present study, although ASC may be
used occasionally when it represents the term used by a cited author to acknowledge and respect
their preference.
With the continuously increasing prevalence rate of ASD, research with this population
has significantly expanded over the last several decades. A majority of the research has focused
on studying interventions and methods to help reduce the significant impact that expressed ASD
symptomology has on daily functioning and social interactions. In fact, much of research has
focused on building evidence-based interventions to target and help remediate difficulties
experienced by individuals with ASD in the domains of social-communication and socialinteraction. Because communication is a form of social interaction, these two domains are
sometimes collapsed into one and many interventions have been developed that address this
broader area in individuals with ASD (e.g., applied behavior analysis, social skills training).
These interventions are rooted in various theoretical foundations that provide possible
explanations for the deficits seen in these areas. For example, applied behavior analysis is
derived from a behavioral theoretical approach, while social skills training reflects an integrated
approach derived from social learning theory and cognitive-behavioral approaches (Spence,
2003). Although these methods have been successful in helping individuals with ASD improve
in the area of social-communication and social-interaction, there are other postulated theories
and approaches that have not been as deeply explored but show great promise. One proposed
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explanation for the deficits seen in the area of social-communication and social-interaction is
rooted in the theoretical concept called Theory of Mind.
Theoretical Framework
Theory of Mind (ToM) is a broad multidimensional framework that conceptualizes how
individuals understand and relate to those around them (Baron-Cohen et al., 1985). ToM is
defined as one’s ability to understand the mental states of other people, and how such
information is used to interpret, understand, and predict others’ subsequent behaviors and
emotional states (Baron-Cohen, 2000; Hadwin et al., 2015; Howlin et al., 1999/2012; Premack &
Woodruff, 1978). This theory has been linked to the deficits often seen in individuals with ASD.
More specifically, individuals with ASD are often thought to have significant difficulties in
demonstrating ToM, because they struggle to infer the mental states (e.g., thoughts, beliefs,
feelings) of others, and thus have profound difficulties in initiating, engaging in, or maintaining
appropriate social interactions (Hadwin et al., 2015). This disruption in ToM abilities may offer
one key to understanding the social-communicative and social-interactive challenges seen in this
population. Under the larger umbrella of ToM exist the affective and cognitive domains of ToM.
Many interventions focused on social skills training have targeted the affective domain with a
focus on teaching individuals with ASD about how one perceives others’ feelings and emotional
states (e.g., how others make us feel, how we make them feel; Kim et al., 2016; Kouklari et al.,
2018). As a result of this emphasis on the affective domain, the cognitive aspect of ToM has long
been on the sidelines. The cognitive domain of ToM, or cognitive ToM, focuses on one’s ability
to understand others’ mental state and make predictions and interpretations about what that
person is thinking and their beliefs (Kim et al., 2016; Kouklari et al., 2018). It can be argued that
the cognitive domain of ToM is a precursor to the affective domain. More specifically, in the
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cognitive domain of ToM, the ability to exhibit perspective-taking skills is crucial in the
development of interpersonal skills and applying those abilities when engaging in social
interactions (Baron-Cohen et al., 1985). Operating under this logic, it is important that
interventions place more emphasis on the area of cognitive ToM, rather than focusing only on
affective ToM. Howlin et al. (1999/2012) were the first to design an intervention that focused on
the cognitive domain of ToM. These interventions concentrate specifically on the cognitive
processes involved in taking the perspectives of others. It is hypothesized that for individuals
with ASD, deficits in the ability to engage in perspective-taking results in difficulty forming and
sustaining social relationships. Thus, it is necessary to explore interventions (e.g., perspectivetaking) where the focus is based on the cognitive domain of ToM with the goal of aiding in the
development of social-communicative and social-interactive abilities in individuals with ASD.
Accordingly, the present study explored the perspective-taking intervention created by Hadwin et
al. (2015), and its impact on skills related to social communication and social interaction in
individuals with ASD under the theoretical framework of ToM.
Statement of the Problem
As stated previously, a majority of the literature on interventions for ASD is geared
toward targeting elements related to the affective domain of ToM rather than the cognitive
domain. Often, the interventions that relate to perceiving others’ feelings and emotional states
can be abstract in nature to individuals with ASD. More specifically, individuals with ASD have
a hard time understanding their own emotions and emotional states, yet interventions tend to skip
the fundamental step of teaching the individual about their own emotional states and expect that
by the end of the intervention the individual will have a better understanding of how others feel.
Additionally, understanding of emotional states comes after the development of understanding
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that we each have our own thoughts and beliefs about the things in our lives. Some research
supports the idea that we first have a thought about something and then we have an emotional
reaction to it (Lagattuta et al., 2016). In neurotypical individuals there is a harmony between
thoughts and emotions; however, in individuals with ASD there is a significant disconnect. Thus,
it is imperative to implement interventions that will target the cognitive domain of ToM. By
targeting the cognitive domain through the use of rudimentary processes related to perspectivetaking, an individual is able to build competence in their ability to comprehend that different
people have varying thoughts, that those thoughts differ from they own, and that this information
can be interpreted and used to make predictions about another person’s behavior. By providing
an intervention that focuses on perspective-taking and building a strong foundation on one’s
ability to infer thoughts and beliefs, we may be able to bridge the gap between cognitive and
affective expression of ToM and the impact that learning these skills can have on the social
interactions that one engages in across various settings.
Currently, there is a significant gap in the literature regarding the implementation of
perspective-taking interventions and how these generalize from the learned skills to real-world
applications. Additionally, there is a lot of variability in the results of the interventions that do
exist, and generalizability is often a hit or a miss. Perhaps the variability in the existing data
pertaining to the efficacy of perspective-taking interventions is the result of individual
differences in the study participants due to the broad symptomology experienced by those with
ASD, small sample sizes in previous research (e.g., Adibsereshki et al., 2015; Feng et al., 2008),
and that most of the perspective-taking interventions have tended to place more focus on the
affective domain of ToM (e.g., Winner, 2002/2006). The field is in the early stages of developing
firm perspective-taking interventions that utilize direct teaching of concrete concepts,
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incorporate experiential methods, and offer scaffolded phases to help build perspective-taking
skills over time. Additionally, rarely are few perspective-taking interventions that target
generalization of learned skills and strategies in the real-world. Rather, the perspective-taking
interventions that currently exist utilize some of these modalities but tend to focus on teaching
the individual how to pass ToM related tasks and do not focus on the applicability of skills
learned to the individuals’ daily life (Southall & Campbell, 2015).
Hadwin et al. (2015) and Howlin et al. (1999/2012) are colleagues and pioneers in the
field of perspective-taking interventions with children with ASD. In their workbook Teaching
Children with Autism to Mind-Read: The Workbook, Hadwin et al. provided a structured
intervention framework that specifically targets perspective-taking skills. Their intervention is
focused on the cognitive domain of ToM, in that it incorporates the basic developmental levels of
ToM by building from perception to knowledge to belief (Hadwin et al., 2015). More
specifically, throughout the intervention, the authors build on the components of ToM and the
order in which these abilities tend to emerge. Generally, ToM follows a developmental
progression starting with one’s desires, then acknowledging that people hold diverse beliefs,
building knowledge that seeing something leads to knowing, and holding true and false beliefs
about something (Hadwin et al., 2015; Szumski et al., 2017). However, while the authors discuss
that the purpose of their perspective-taking interventions should be on how these skills may aid
in the development of social-communicative skills in those with ASD, they do not provide
sufficient evidence to support that the learned skills can generalize (Hadwin et al., 2015). Thus,
while Hadwin et al.’s intervention provides a structured method to help in the development of
ToM and perspective-taking, it needs to be supported through the incorporation of a robust
research design that includes the utilization of behavioral strategies (i.e., positive reinforcement,
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correction procedures) and assessment of social interactive skills alongside the intervention.
Perspective-taking interventions should not only teach skills that increase the likelihood for an
individual to perform better on ToM-related tasks, but interventions should incorporate the
behaviors (e.g., social-interactions, social-communication) that are often impacted in the real
world as a result of their condition. There is a significant need in the field for interventions that
can teach skills that will generalize to behaviors exhibited in settings outside of the intervention
setting and there is also a significant need to better assess for this generalization (Feng et al.,
2008; Kimhi, 2014; Southall & Campbell, 2015). Thus, we are left with the question, how can
perspective-taking interventions impact behaviors related to the social-communicative and
social-interactive domain among youth with ASD? The present study addressed that question.
Statement of Purpose
As mentioned previously, there is little to no existing research that bridges the gap
between perspective-taking interventions and their impact on social-communicative and socialinteractive behaviors in individuals with ASD. Therefore, the present study aimed to contribute
to the literature by implementing a perspective-taking intervention with children who have ASD,
with the goal of enhancing positive outcomes related to social-communicative and socialinteractive behaviors. The intervention utilized was Hadwin et al.’s (2015) evidence-based
intervention workbook for teaching perspective-taking skills to improve social-communication
skills in individuals with ASD. The foundational principle on which the intervention is based is
the idea that teaching complex concepts needs to be broken down into rudimentary steps and
sequenced gradually as skills are attained, in combination with naturalistic teaching (Howlin et
al., 1999/2012). Additionally, Hadwin et al.’s intervention incorporates a variety of modalities
(e.g., naturalistic teaching, scaffolding, play-based activities, social stories, thought bubbles, etc.)
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to structure the intervention with the aim of developing perspective-taking skills so that
participants are able to not only pass ToM tasks but to also improve their social-communicative
interaction skills. Thus, in utilizing a structured perspective-taking intervention with the aim of
generalizing the skills and strategies to daily living and incorporating strong data collection
procedures, it was hypothesized that behaviors related to social-communication and socialinteraction will have positive outcomes.
The Intervention
As stated previously, the researcher planned to use Hadwin et al.’s (2015) perspectivetaking intervention outlined in the Children with Autism to Mind-Read: The Workbook.
Additionally, the present study’s methodology incorporated various modalities to execute a solid
integrated approach to teaching and assessing for skills developed as a result of the intervention.
In the 2015 intervention workbook, the authors focus specifically on teaching children with ASD
about the informational states of perspective-taking (i.e., visual and conceptual perspectivetaking). Perspective-taking within the cognitive domain of ToM can be operationally defined as
one’s ability to recognize both visually and conceptually that everyone sees and experiences the
same situation/scenario differently, and then use that foundational understanding and information
to make inferences about how a person may react or feel about a given situation/scenario
(Hadwin et al., 2015). The workbook has served as an intervention manual and has guided users
on how to implement the intervention using detailed scaffolded procedures. More specifically,
this perspective-taking intervention methodology has been implemented through a series of
levels with the idea that each level would build upon itself and incorporates the basic
developmental levels of ToM (i.e., perception, knowledge, and belief; Hadwin et al., 2015).
Levels 1 and 2 have incorporated simple and complex perspective-taking which has taught the
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participant to acknowledge that different people could have visual perspectives that differed from
their own, simply based on position and proximity to the object they were both viewing (Hadwin
et al., 2015). These two levels have been utilized as scaffolds for the next levels. For Levels 3, 4,
5, and 6, the intervention has moved from visual perspective-taking to conceptual perspectivetaking (Hadwin et al., 2015). Level 3 has incorporated the idea that seeing something would lead
to developing knowledge of said thing/scenario. Level 4 has aimed to help the individual
understand that people have true beliefs and subsequently their behavior was directly associated
with their beliefs. Level 5 has targeted the integration of false beliefs, it has aimed to help the
individual comprehend that there were times where people held beliefs that were not true and
that their actions would reflect the beliefs that they held, regardless if they were true or not. And
Level 6 has taught the idea that, in order to predict one’s behavior, we must be able to infer what
that person was thinking and link their beliefs to their actions. The intervention has utilized
pictures, interactive play, thought bubbles, and other various cognitive modalities (e.g., elements
of EF) and teaches the individual perspective-taking.
In addition to the intervention, the researcher of the present study aimed to use other
modalities such as ToM task probes, a social interaction survey, a criterion-based checklist to
ensure treatment fidelity, and a social validity measure. By incorporating these multiple data
collection modalities and procedures into the intervention, the interventionist was able to guide
participants through each phase in semi-structured sessions utilized to build rudimentary skills in
a sequential and cumulative progression while also assessing for skill attainment. The overall
purpose of the intervention is to build perspective-taking skills with the aim to enhance the
child’s ability to engage appropriately in social interactions and to provide evidence to support
these gains through solid data collection procedures.
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Research Questions
The following three research questions were addressed in this study. First, to align with
previous research, it is important to study how individuals perform on ToM related tasks (e.g.,
first-order, second-order false belief tasks). False-belief tasks are the most well-known and
widely used method for determining the ability to demonstrate ToM. More specifically, falsebelief tasks are designed to assess whether an individual can imagine another person’s
perspective such that it would require them to believe an idea or notion that differs from the one
they hold (Baron-Cohen et al., 1985). Thus, the researcher administered an expanded version of
the false-belief task typically used to measure ToM (i.e., first-order false beliefs, second-order
false beliefs) by incorporating true-beliefs (i.e., beliefs that people hold that align with reality)
and third-order false beliefs (i.e., what X thinks that Y is thinking X is thinking) into a set of
ToM task probes. The project created ToM task probes which are modeled after the first guide
created by Howlin et al. (1999/2012) and incorporate a play-based modality to engage the
participants in a different way while assessing them for ToM skill attainment. The ToM belieftask probes are a repeatable measure that will be administered weekly to track progress made by
participants in relation to the development of perspective-taking skills. Secondly, data were
collected consistently throughout the intervention period on social interactions. These
interactions include social-communicative and social-interactive behaviors (i.e., social initiation,
social engagement, conversational reciprocity). Parents were asked to fill out a survey weekly
asking about the social interactions that their child exhibits. It was hypothesized that as the
participants gain a better understanding of perspective-taking their interactions, socially and
communicatively, with others will also improve. Lastly, it is important to look at performance on
ToM related tasks before and after the intervention. Thus, the researcher administered a

11
standardized ToM test as a supplemental measure prior to the intervention period and postintervention, where the raw scores were recorded, and the two data points were compared to
make inferences on whether there was an indication of the increase of ToM abilities. The
following research questions were explored.
Q1

Do children with ASD demonstrate greater ability to pass belief tasks (i.e., truebelief, first-order false belief, second-order false belief, third-order false belief)
tasks on a repeatable ToM measure across the intervention as measured by the
number of correct responses on ToM belief tasks over time?

Q2

Do social interactions of children with ASD increase as a result of a perspectivetaking intervention as measured by parent report overtime?

Q3

Do perspective-taking skills of children with ASD change as a result of a
perspective-taking intervention as measured by the raw score of a standardized
ToM test, pre- and post-study?
Significance of the Study

The present study is guided by the multidimensional theory of ToM as a foundation to
providing a plausible explanation for the social-communicative and social-interactive deficits
seen in individuals with ASD. The present research aimed to bridge the gap between perspectivetaking interventions that intend to improve performance on ToM-related tasks and socialinteractive behaviors directly impacted as a result of the symptomology that individuals with
ASD often experience in the area of social-communication and social-interaction. Additionally,
practitioners in a variety of settings will likely benefit from the results of this study, because the
intervention is intended to encourage the participants to utilize the skills and strategies learned to
real-world applications. Private practitioners who work with clients with ASD will be able to
incorporate the intervention in structured therapy sessions and will have an opportunity to track
data related to social behaviors exhibited by the client. School-based practitioners will also
benefit from having this type of intervention in a school setting because of its direct tie to data
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collection and progress monitoring. Lastly, the utilization of a variety of modalities and
procedures in the implementation and data collection processes involved in the present study
may be able to provide solid evidence in support of perspective-taking interventions for the
enhancement of social-interactive and social-communicative skills.
Definitions of Terms
Affective Theory of Mind. This term refers to one’s perception of another person’s feelings and
states of emotion (Kim et al., 2016; Kouklari et al., 2018).
Autism Spectrum Condition. This term is a more inclusive term used by experts in the field as
an alternative to the term ASD. Autism Spectrum Condition is meant to be a term that
represents neurodiverse qualities experienced by individuals with ASD, from those
individuals who may display extreme difficulties in all daily and living functioning due to
significant deficits in verbal and/or non-verbal communication, to those who are
considered to have ‘high functioning autism’ and present qualities of a specific genius
(e.g., extraordinary memory for detail; extreme giftedness in a particular area of interest;
Kenny et al., 2015; Massrali et al., 2019).
Autism Spectrum Disorder. This term is the common medical terminology used when
diagnosing individuals with this condition. This is a neurodevelopmental disorder
characterized by a variety of verbal and/or non-verbal deficits across three primary ability
domains: communication, social, and behavior (APA, 2013).
Central Coherence. This term refers to the cognitive style in which an individual can engage in
cognitive shifting in order to conceptualize and apply knowledge to broad contexts
(Kimhi, 2014).
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Cognitive Theory of Mind. This term refers to the ability for one to mentalize and make
inferences about another person’s beliefs and thoughts (Kim et al., 2016; Kouklari et al.,
2018).
Conversational Reciprocity. This term refers to one’s ability to engage in appropriate verbal
responding, expression of own thoughts and beliefs, expression of other’s thoughts and
beliefs, and maintaining on-topic reciprocal conversation.
Executive Functioning. This term includes a set of cognitive skills related to planning,
organizing, attention, inhibition, and exhibiting cognitive flexibility (Kimhi, 2014;
Kouklari et al., 2018).
False Belief Task. This term is used a specific method designed to assess whether an individual
can imagine another person’s perspective such that it would require them to believe an
idea or notion that differs from the one they hold (Baron-Cohen et al., 1985).
First-order Beliefs. This term refers to an individual’s ability to recognize that different people
experience different thoughts about a given situation (Baron-Cohen, 2000).
First-order Representations. This term refers to the first level of ToM development and only
requires inferring the mental state of only one person (e.g., my thoughts about what Joe is
thinking or believes; Baron-Cohen, 2000).
Mindblindness. This term refers to a type of deficit in ToM where an individual is unable to
“see” what is in the mind of another. It is this state of awareness of physical things but a
blindness to the presence of mental states (e.g., thoughts and knowledge, desires and
intentions, beliefs; Baron-Cohen, 1995).
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Non-verbal Communication. This term refers to the type of communication by which one uses
body language such as pointing, gesturing, coordinating eye gaze in order to
communicate to others about one’s wants, needs, and desires.
Perspective-Taking. This term refers to one’s ability to recognize both visually and
conceptually that everyone sees and experiences the same situation/scenario differently,
and then use that information to make inferences about how a person may act or feel
about a given situation/scenario.
Restrictive and/or Repetitive Behavior. This term refers to the behaviors and interests
commonly seen in individuals with ASD, such as hand flapping, highly fixated interest
areas, difficulty with transitioning between activities, strict adherence to rigid routines,
echolalia, experiencing sensory sensitives (APA, 2013).
Second-Order Representations. This term builds on first-order representations in that it
involves making inferences about embedded mental states between two people (e.g., my
thoughts about what Joe believes Lucy is thinking; Baron-Cohen, 2000).
Social Cognition. This term refers to the ability to understand the mental states of others
(Lombardo & Baron-Cohen, 2011; Southall & Campbell, 2015).
Social Communication. This term refers to the verbal and non-verbal gestures expressed by a
person in social interactions that convey what the person's intentions are in relation to
their desires and needs.
Social Engagement. This term refers to one’s ability to demonstrate compliance with task
demand and active engagement in task (within a certain amount of allotted time of given
instructions).
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Social Initiation. This term refers to one’s ability to share with others; use non-verbal and verbal
social initiation and expression; and seek help when task/demand is not understood.
Social Interaction. This term refers to the verbal and non-verbal interactions between people
that result in the development of connections and/or relationships.
Theory of Mind. This term is a multidimensional development model used to describe the
mechanism underlying one’s broad ability to understand the mental states of other
people, and how such information is used to interpret, understand, and predict others’
subsequent behaviors and emotional states (Baron-Cohen, 2000; Hadwin et al., 2015;
Howlin et al., 1999/2012; Premack & Woodruff, 1978).
True Belief. This term refers to the mental representations (i.e., beliefs and thoughts) that an
individual has that align with reality and guide that individual to action based on the
belief they have (Miller, 2012; Sommer et al., 2007).
Third-Order Representations. This term is described as a belief of a belief of a belief (i.e.,
what X thinks that Y thinks that X is thinking) in a given situation or scenario (Miller,
2012).
Verbal Communication. This term refers to the expressive and receptive verbal language that
one demonstrates in order to gain access to things they want, need, and desire.
Summary
In summary, the social-interactive and social-communicative challenges that individuals
with ASD experience require targeted interventions to help these individuals mitigate the
expression of symptomology across this area. ToM is a proposed theoretical framework used to
explain the deficit in this domain and alongside that perspective-taking interventions have been
designed specifically to help individuals with ASD further develop ToM and as a result improve
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in their social-interactive and social-communicative skills. Limited research is available in this
area of study and thus, the present study explores whether ToM and social-interactive and
communicative skills are improved as a result of implementing a perspective-taking intervention
that targets the cognitive domain of ToM.
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CHAPTER II
REVIEW OF LITERATURE
Autism Spectrum Disorder (ASD) is a pervasive neurodevelopmental condition that has
steadily gained attention over the last couple of decades. There has been a widespread increase in
the number of individuals diagnosed with ASD, with an estimated prevalence rate approaching
1.8% in the United States as of 2016, meaning that 1 in 54 children are identified with ASD
yearly (Centers for Disease Control and Prevention [CDC], 2020b). With the continuously
growing number of children diagnosed, research with this population has also increased.
Researchers and practitioners alike are actively engaging in research with the aim of discovering
the best evidence-based methods to support individuals with various conditions, such as those
individuals with ASD. In the new era of easily accessible research and literature, scientistpractitioners are provided with the opportunity to become experts in specific disciplines of
psychology and to further produce research in the field of their interest. The areas of ASD
research are diverse, but for practitioners in schools and private settings, the studies that hold the
most promise are those that focus on interventions designed to improve the functioning and
adaptation of these youth by helping individuals with ASD acquire strategies to cope with the
symptoms that impact their daily functioning. There are countless targeted interventions
specifically designed for individuals with ASD rooted in a variety of different theories and
approaches. Thus, the present chapter expands on the literature to establish a firm connection
between ASD, one of the theories used to describe the common social-communication and social
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interaction deficit seen in individuals with this population, and a detailed discussion of a targeted
intervention that utilizes a specific theoretical framework to help remediate the expression of
symptomology in the area of social-communication and social interaction.
Expression of Autism Spectrum Disorder
Symptomology
To understand the many different areas of development that can be affected by ASD, it is
important to review the symptoms of this condition. The Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-V; American Psychiatric Association [APA], 2013) provides
the most recent criteria used for diagnosing individuals with ASD. Individuals with ASD are
oftentimes referred to as “on the spectrum” because there can be a vast difference in the
presentation of these characteristics among those with this diagnosis (APA, 2013). Some
individuals might have a minor presentation of a particular feature, while others may be
debilitated by a particular symptom (e.g., extreme rigidity in routine). The three primary ability
domains typically affected include: (a) verbal and/or nonverbal communication, (b) social
interaction and social communication, and (c) restricted and/or repetitive behaviors (APA, 2013;
CDC, 2020a). While it is important to discuss in detail the specific the challenges often faced by
those with ASD, it is also noteworthy to outline some of the strengths of this unique population.
As mentioned before, the wide range of symptomology is a distinctive feature for this
population. Autistic individuals often experience a range of domain-general and domain-specific
abilities in the different areas of cognitive and adaptive functioning (Meilleur et al., 2015). In
order to acknowledge the strengths displayed by those with ASD, it is important to accurately
differentiate between their strengths and challenges. Relative strengths and challenges are often
presented as wide discrepancies on standardized assessments such as cognitive tests, while
special isolated skills may be talents that autistic individuals exhibit which impact their overall

19
adaptive and level of functioning (specific abilities in the different areas of cognitive and
adaptive functioning; Meilleur et al., 2015). For example, some individuals on the spectrum may
exhibit a below average IQ, but may have an extraordinarily unique musical talent, a keen ability
to solve complex puzzles, or even special memory skills (Meilleur et al., 2015). One study by
Meilleur et al. looked specifically at the prevalence of outstanding skills in individuals with
Autism when compared to cognitive functions. The researchers discussed that the majority of the
existing literature only looks at the deficits in individuals with ASD and thus a lot of the relative
strengths and talents that they exhibit are overlooked and undervalued. In fact, Meilleur et al.
uncovered that 62.6% of autistic individuals in their sample displayed at least one special
isolated skill. Thus, it is important to state that individuals who have ASD are so much more than
their disability and knowing each individuals’ relative strength can go a long way when
designing interventions that are tailored to help them in the areas that they are struggling.
The unique symptoms and characteristics experienced by those with ASD can
significantly impact developmental patterns across the lifespan (Bishop-Fitzpatrick et al., 2017;
Southall & Campbell, 2015). The impact on individuals with ASD presents itself in a variety of
ways due to deficits across each diagnostic domain and typically manifests during a child’s early
developmental stages and continues through the lifespan (APA, 2013). Due to the significant
overlap, integration, and correlation between the two ability domains of verbal and/or nonverbal
communication and social interaction, the diagnostic criteria presented in the DSM-V are often
collapsed into one criterion to signify social-interactive and social-communicative deficits
collectively, while the criteria for restricted and/or repetitive behaviors stands on its own (APA,
2013; Hadwin et al., 2015).

20
Individuals with ASD who are significantly impacted by deficits in verbal
communication may have trouble demonstrating developmentally appropriate verbal and nonverbal skills (e.g., delay in language, poor speech comprehension, overly literal interpretation of
language expressions, difficulty with pragmatic language; APA, 2013; Hadwin et al., 1997;
MacKay et al., 2009). Additionally, individuals with ASD may experience difficulties in
nonverbal communication such as poor eye contact, atypical gestures, lack of appropriate facial
expressions, and atypical body orientation which can significantly impact social interactions and
the development of interpersonal relationships (APA, 2013; Hadwin et al., 2015; MacKay et al.,
2009). In fact, verbal and nonverbal communication is usually poorly integrated when used for
social interaction (APA, 2013; Wetherby et al., 2007). Moreover, it is important to note that
some individuals with ASD develop appropriate formal verbal language abilities; however,
difficulties in nonverbal communication typically persist for the majority of individuals with
ASD and can interfere in their social interactions (APA, 2013; Hadwin et al., 1997, 2015; Kimhi,
2014; MacKay et al., 2009). As a result of the deficits seen in social communication and social
interaction, individuals with ASD experience significant trouble in their ability to initiate,
reciprocate, and maintain social relationships due to difficulty in engaging in back-and-forth
conversations that involve social-emotional reciprocity (e.g., discussing interests of others,
sharing in emotions and affect), and they may have difficulty participating in appropriate agespecific play patterns (APA, 2013; Kimhi, 2014; MacKay et al., 2009). It is clear that social
interactive skills and social communication often go together and are dependent on each other in
order for an individual to be able to initiate, engage, and maintain social relationships.
Furthermore, individuals with ASD often display behaviors and interests that are restrictive
and/or repetitive (e.g., hand flapping, highly fixated interest areas, difficulty with transitioning
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between activities, strict adherence to rigid routines, echolalia, experiencing sensory sensitivities;
APA, 2013).
Functional consequences associated with the expression and influence of symptomology
experienced result in an overall lower level of adaptive abilities, which significantly impacts how
those with ASD interact with their world and those in it (APA, 2013; Berry et al., 2013; Hadwin
et al., 2015). More specifically, individuals with ASD display a wide range of cognitive abilities
and cognitive functioning that directly impacts the development of psychosocial and adaptive
skills broadly (APA, 2013). In fact, individuals with ASD who display average to above-average
intelligence still experience struggles in adaptive functioning due to difficulties in socialcommunication and other related neuropsychological functions (APA, 2013; MacKay et al.,
2009). Notably, many individuals diagnosed with ASD display profound difficulty in
neuropsychological functions, such as in the areas of executive functioning and central
coherence (APA, 2013; Kimhi, 2014; Kouklari et al., 2018). Executive functioning (EF) can be
defined as a set of cognitive skills that are goal-oriented, future-directed, and central to one’s
ability to problem solve (Kouklari et al., 2018). Executive functioning includes skills related to
planning, organizing, attention, inhibition, and exhibiting cognitive flexibility (Kimhi, 2014;
Kouklari et al., 2018). Central coherence refers to the cognitive style in which an individual
demonstrates the ability to engage in cognitive shifting in order to conceptualize and apply
knowledge to broad contexts (Kimhi, 2014; Winner, 2002/2006). In other words, individuals
with ASD exhibit weak central coherence in that they may be unable to generalize ideas to a big
picture. This may impact their ability to engage in typical social interactions (Kimhi, 2014;
Winner, 2002/2006). More specifically, individuals with ASD may have a difficult time reading
social situations because they struggle to accurately interpret small but important social cues and
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integrate those cues into a greater gestalt. Thus, it is clear that the range of symptomology
experienced by those with ASD is vastly complex and diverse in expression and severity across
multiple domains of functioning with the impact on social interaction being the most prevalent.
Despite the wide range of intellectual and cognitive abilities, social interactions and
social communication skills are often the most challenging for individuals with ASD (Hadwin et
al., 2015). The interaction between difficulties in displaying appropriate social behavior,
difficulties in verbal and nonverbal communication, and deficits related to EF and central
coherence all contribute to social-communicative deficits seen in individuals with ASD
(Kouklari et al., 2018; Southall & Campbell, 2015). In fact, much of research in this field has
focused on the epidemiological origin of social-communicative challenges seen across all
individuals with ASD; and thus, it has become one of the most identifiable characteristics that is
unique to this population (Baron-Cohen et al., 1985; Hadwin et al., 2015; Lombardo & BaronCohen, 2011).
Individuals with ASD are thought to have difficulties in this area because they struggle
with social cognition, or their ability to understand the mental states of others (Feng et al., 2008;
Lombardo & Baron-Cohen, 2011; Southall & Campbell, 2015; Yuk et al., 2018). To be able to
infer others’ mental states within the context of given situations and displayed behaviors, one
must be able to engage in perspective-taking with the purpose of comprehending that thoughts,
feelings, and intentions vary from person to person and may differ from their own (Baron-Cohen
et al., 1985; Hadwin et al., 1997, 2015; Lombardo & Baron-Cohen, 2011; Southall & Campbell,
2015; Yuk et al., 2018). The act of social cognition and perspective-taking is part of a larger
conceptual framework of how individuals understand and relate to others and is described as
Theory of Mind (Baron-Cohen et al., 1985; Winner, 2002/2006). In other words, it is
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hypothesized that individuals with ASD have substantial difficulty in demonstrating Theory of
Mind (ToM), ultimately resulting in deficits in social-cognitive and social-communicative
abilities that impact their ability to cultivate interpersonal connections, engage in “typical” social
relationships, engage in purposeful and reciprocal communication, and display appropriate social
interactive abilities across the lifespan (Baron-Cohen et al., 1985; Feng et al., 2008; Hadwin et
al., 1997; Kouklari et al., 2018; Yuk et al., 2018).
Theory of Mind
Theory of Mind (ToM) first emerged in 1978 when Premack and Woodruff coined the
term as part of metarepresentational development model to describe the mechanism underlying
one’s broad ability to understand the mental states of other people, and how such information is
used to interpret, understand, and predict others’ subsequent behaviors and emotional states
(Baron-Cohen, 2000; Hadwin et al., 2015; Howlin et al., 1999/2012; Premack & Woodruff,
1978). Within the metarepresentational development model of ToM, Premack and Woodruff
discussed one’s ability to form first-order and second-order representations as part of the typical
development of ToM. First-order beliefs and representations characterize an individual’s ability
to recognize that different people experience different thoughts about a given situation (BaronCohen, 2000). First-order representations is the first level of ToM development and only requires
inferring the mental state of only one person (e.g., my thoughts about what Joe is thinking or
believes; Baron-Cohen, 2000). Second-order representations build on first-order representations
in that they involve making inferences about embedded mental states between two people (e.g.,
my thoughts about what Joe believes Lucy is thinking; Baron-Cohen, 2000; Hadwin et al., 2015).
Thus, in order for an individual to have the ability to demonstrate ToM, or mentalize, they must
be able to form first-order and second-order representations, as these skills underly one’s
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capacity to make inferences about others’ feelings, beliefs, desires, and intentions (Baron-Cohen,
2000; Hadwin et al., 2015; Premack & Woodruff, 1978). Mentalizing allows for an individual to
engage in a decision-making process in order to participate in social interactions (Sally & Hill,
2006).
Additionally, first-order and second-order representations can have true and false beliefs
embedded in them. The ability for one to discriminate between what is a belief and what is
reality is the underlying ability required to pass a false-belief task and demonstrate ToM
(Sommer et al., 2007). The idea of the false-belief task is discussed later in the present chapter.
Counter to false beliefs, true beliefs are the mental representations (i.e., beliefs and thoughts) that
an individual has that align with reality and guide that individual to action based on the belief
they have (Miller, 2012; Sommer et al., 2007). For example, there is a book on the table and a
book on the shelf. Sally sees the book on the table, but not the book on the shelf. Later Sally is
thinking about the book. When Sally returns to get the book, she will go where she saw the book.
Sally’s actions are based on her true belief of where the book was. Since she did not see that
there is a book on the shelf, she will not look for the book there because she does not know that it
is there (Hadwin et al., 2015). If this same example involved a false-belief and not a true-belief,
we could say that Sally saw the book on the table, but not the book on the shelf just like the
former example. However, later, Sally’s mom moves the book on the table to the shelf. When
Sally is thinking about the book, she still holds the belief that the book is on the table. While this
belief is true to her, it does not align with reality, thus making this belief a false-belief. When
Sally goes home, she will look for the book on the table because her actions are guided by a
false-belief that she believes is true.
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The literature has also built on first-order and second-order representations with thirdorder representations. Third-order reasoning is described as what “she thinks that they think that
she thinks” in a given situation or scenario (Miller, 2012, p. 92). For example, Hannah and Harry
are in a room. Harry has a jump rope. Harry puts down the jump rope on the table and goes
outside. Hannah takes the jump rope and puts it in a cabinet. Hannah does not know that Harry
saw her through the window while she put the jump rope in the cabinet. Therefore, Harry likely
thinks that because Hannah did not see him watch her through the window, she likely believes
that when Harry comes back to the room to get his jump rope, he will look for it on the table and
not in the cabinet (Hadwin et al., 2015).
For typically developing children, true beliefs begin to emerge when they start to develop
a sense of their own desires and beliefs, prior to the ability to demonstrate that they understand
that two people can hold different beliefs about the same thing (Hadwin et al., 2015).
Additionally, first-order tasks are typically achievable by the time the child has a mental age of
four years, and second-order tasks are typically achievable by the time the child has a mental age
of six years (Baron-Cohen, 2000). Both first-order and second-order representations are
imperative for a child to mentalize and actively engage in typical social interactions (Altschuler
et al., 2018; Sally & Hill, 2006). Third-order reasoning requires higher order processing and
develops after first-order and second-order reasoning has been established. Even then youth who
have not reached their teens tend to struggle to demonstrate third-order reasoning abilities
(Miller, 2012).
Cognitive and Affective Theory
of Mind
The multidimensional framework of ToM conceptualizes the interactions of first-order
and second-order representations as occurring within the cognitive and affective domains
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(Baron-Cohen et al., 1985; Kouklari et al., 2018). Cognitive ToM is classified as the ability to
mentalize and make inferences about another person’s beliefs and thoughts; whereas affective
ToM refers to one’s perception of another person’s feelings and states of emotion (Kim et al.,
2016; Kouklari et al., 2018). Within the cognitive domain of ToM, perspective-taking is an
imperative building block in one’s ability to subsequently and sequentially develop interpersonal
skills as they relate to inferring the beliefs and thoughts of others and how those beliefs and
thoughts influence one’s behavior (Baron-Cohen et al., 1985; Charlop-Christy & Daneshvar,
2003; Winner, 2002/2006). More specifically, one’s ability to engage in perspective-taking
behaviors enable that individual to see from another’s point of view, to empathize with their
thoughts, motivations, and desires, and to engage in social behaviors (e.g., sharing, taking turns;
LeBlanc et al., 2013). When an individual is able to empathize through the act of perspectivetaking, that information is integrated with other cognitive and affective mechanisms to produce
the ability to display ToM.
Theory of Mind Development and
Associated Cognitive Functions
Given the multidimensional nature of ToM, it is important to discuss the typical
developmental trajectory of ToM. In typically developing children, precursory skills (e.g., joint
attention) impetrative to the development of ToM begin to develop approximately around the
time the infant is 9 months old (Tomasello, 1995, as cited in Hutchins & Prelock, 2008).
Between 9 months and 14 months of age, infants begin to exhibit the ability to develop ideas
about other’s intentions, goals, and motivations as they begin to engage in joint attention
(Hadwin et al., 2015; Tomasello, 1995, as cited in Hutchins & Prelock, 2008). Joint attention
usually begins by taking form in primarily nonverbal communication (e.g., pointing, gesturing,
coordinating eye gaze) and acts as a precursor to the development of functional language and
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social-communicative development (Hadwin et al., 2015; Hutchins & Prelock, 2008). As infants
reach toddlerhood, they begin to learn and understand that others exhibit desires that are different
from the ones they hold (Hutchins & Prelock, 2008). By the time young children are two years
old, they are able to express and communicate their desires, wants, and needs through the use of
limited verbal and nonverbal communication (Bartsch & Wellman, 1995, as cited in Hutchins &
Prelock, 2008). The ability to combine verbal and nonverbal functional communication to
express desires is an important milestone on the road to developing cognitive and affective ToM.
By the time children reach the age of three, they continue to build on their ability to express
desires as they begin to express their beliefs (e.g., what they think and know about something;
Bartsch & Wellman, 1995, as cited in Hutchins & Prelock, 2008). Additionally, at this age
children begin to understand the concept that seeing leads to knowing (Hadwin et al., 2015;
Hutchins & Prelock, 2008). More specifically, seeing leads to knowing is the idea that the beliefs
that we hold about something, or a situation are based on what we have witnessed or not
witnessed (i.e., holding true beliefs or false beliefs about a situation; Hadwin et al., 2015). Thus,
typical ToM development takes place between two and a half and five years of age when the
child begins to develop skills related to verbal and nonverbal communication, understanding
other’s intentional states, and exhibiting understanding that people have diverse mental states.
ToM matures between ages six and seven when children begin to demonstrate their ability to
understand first and second-order representations of ToM (Baron-Cohen, 2000; Baron-Cohen et
al., 1985; Hadwin et al., 2015; Hutchins & Prelock, 2008; Southall & Campbell, 2015; Wimmer
& Perner, 1983).
In addition to the developmental trajectory of ToM, it is important to discuss the
associated cognitive functions that act as precursors to ToM. Language acquisition was briefly
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mentioned previously but deserves to be expanded on. Not only are developmental milestones
(e.g., joint attention) imperative in the development of typical verbal and nonverbal language
abilities, but many of the tasks utilized to assess an individual’s ToM abilities rely heavily on
language abilities (e.g., receptive language, expressive language, comprehension, and pragmatic
language; Baron-Cohen, 2000; Hadwin et al., 1997; Kimhi, 2014). Typically, ToM tasks require
a child to be able to comprehend higher-order embedded concepts and sentence structures
(Hadwin et al., 2015). As a result of this need, research has indicated that better language
abilities are directly tied to better performance on false-belief tasks because of a better ability to
comprehend the syntax and semantics in language (Kimhi, 2014). Thus, if an individual is able to
better comprehend what is asked during a false-belief task, and they engage in attempting to
understand the questions being asked, then that will result in better false-belief task performance
and consequently will indicate higher ToM abilities.
Theory of Mind and Autism
Spectrum Disorder
A number of studies have explored the relationship between ToM and ASD (e.g., BaronCohen, 2000; Feng et al., 2008; Kim et al., 2016; Kouklari et al., 2018; Lombardo & BaronCohen, 2011; Yuk et al., 2018; Zhou et al., 2019). Early research focused on the idea that
individuals who have characteristics associated with ASD may experience a significant deficit in
understanding other people’s mental states. For example, Wimmer and Perner (1983) created a
puppet play paradigm in which young children were tested to see whether they could
demonstrate awareness that different people experience diverse beliefs about a given situation. In
the puppet play, the authors used puppets as characters in a story where each puppet held a
different belief about a situation or scenario. Through a series of experiments, Wimmer and
Perner found that children are able to display skills related to ToM. Specifically, children
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between the ages of four and six were able to infer other’s beliefs and predict their actions based
on these beliefs. Baron-Cohen et al. (1985) modified the original paradigm to incorporate a more
robust way to assess for children’s ToM. Baron-Cohen et al. called the task the False-Belief Task
or the Sally-Anne Test. Over the years, this task has been replicated countlessly with individuals
with ASD. By using the False-Belief Task, research has focused on identifying a specific deficit
within the framework of ToM, namely cognitive perspective-taking.
False-Belief Task
The False-Belief (FB) task is designed to assess whether an individual can imagine
another person’s perspective such that it would require them to believe an idea or notion that
differs from the one they hold (Baron-Cohen et al., 1985). In the original FB task, Baron-Cohen
et al. used two dolls, named Sally and Anne, to demonstrate how different individuals could hold
separate beliefs about a situation. They developed follow-up questions, based on the questions in
Wimmer and Perner’s original paradigm, to determine if the children in their study had
developed a first-order belief (i.e., awareness of the other doll’s beliefs). This task created by
Baron-Cohen et al. is often referred to in the literature as the Sally-Anne Task or the FB Task.
For the purpose of keeping language clear and consistent throughout the present dissertation, the
task will be referred to as the FB task.
In Baron-Cohen et al.’s (1985) FB task, the person of interest (Person A) witnesses a
sequential event between two people (Person B and Person C). First, Person B puts a marble in a
box in front of Person C. Then, Person C walks out of the room and Person B moves the marble
to a different location (e.g., another box or a basket). Following that, Person C returns to the
room. As soon as Person C returns, the scenario concludes and Person A is asked a series of
questions: a belief question (i.e., “Where will Person C look for the marble?”), a reality question
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(i.e., “Where is the marble really?”), and a memory question (i.e., “Where was the marble at the
beginning of the sequence?”).
In Baron-Cohen et al.’s (1985) study utilizing the FB task, participants included children
with ASD alongside two control groups. One control group had a diagnosis of Down’s
Syndrome and the second control group consisted of neurotypical preschool children. It was
discovered that the children with ASD differed from the two control groups in terms of their
answers to the belief question (Baron-Cohen et al., 1985). When asked, “Where will Person C
look for the marble?”, they tended to identify the new location of the marble rather than where
Person C might believe it is. These preliminary findings from Baron-Cohen et al.’s study
indicated that individuals with ASD had trouble inferring other’s knowledge from their own;
thus, resulting in a failure to demonstrate perspective-taking skills. Because the ability to make
inferences about another’s beliefs is key to ToM, this deficit in perspective-taking supported the
idea that individuals with ASD experienced a broader deficit in ToM. In their review of multiple
studies, Howlin et al. (1999/2012) reported that approximately 65-80% of children with ASD
have not been able to pass the first-order FB task historically. Therefore, it is hypothesized that
the deficits in perspective-taking may contribute to children’s ability to form and sustain social
relationships, because they are not able to or inaccurately infer other people’s thoughts, desires,
intentions, and behaviors. Researchers have replicated the classic 1985 study and have used
various terms to identify the noted deficit in ToM, such as mindblindness, which is readily used
in the literature (Lombardo & Baron-Cohen, 2011).
Mindblindness
Baron-Cohen (1995) first developed the term ‘mindblindness’ as a way of teasing out the
concepts that underlie the overarching theory of ToM. Baron-Cohen described mindblindness as
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a type of deficit in ToM where an individual is unable to “see” what is in the mind of another.
Mindblindness is a state in which one is aware of physical things (i.e., things they can see, touch)
in their presence, but the individual exhibits a state in which they are blind to the presence of
mental states (i.e., thoughts, knowledge, desires, intentions, beliefs; Baron-Cohen, 1995). This
skill is considered to be implicit in individuals who are neurotypical. Baron-Cohen described
those who were not mindblind as ‘mindreaders’ as they are able to read social situations
automatically and form possible scenarios to explain the behaviors of those around them (BaronCohen, 1995). For example, imagine this scenario presented in Baron-Cohen’s book: “John
walked into the bedroom, walked around, and walked out.” A person who is a ‘mindreader’ can
automatically come up with a list of possible reasons as to why John walked into the room, what
he may have been looking for, or what he was possibly thinking (Baron-Cohen, 1995). On the
contrary, a person with mindblindness would provide an explanation for John’s behavior without
considering his mental state, for example: “Maybe John just does this every day, at this time: he
just walks into the bedroom, walks around, and walks out again.” (Baron-Cohen, 1995). This
possible explanation is literal and does not infer what John’s thoughts, desires, or intentions
were.
Connecting Theory of Mind and Autism Spectrum
Disorder
As the field of ASD research has gained attention over the last few decades, new
connections are forged across the diverse fields of study with this population. Presently, there are
a multitude of studies to support the presence of a ToM deficit among individuals with ASD.
These deficits have been established through the use of the FB task described earlier, but also
through other modalities such as neurological research (e.g., Sommer et al., 2007; Yuk et al.,
2018), comparative studies of cognitive and affective ToM (e.g., Kim et al., 2016), and analysis
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of the role that the ‘self’ plays in the development of ToM (e.g., Kim et al., 2016; Kouklari et al.,
2018; Lombardo & Baron-Cohen, 2011; Yuk et al., 2018). Thus, this section outlines some of
that research to briefly examine recent developments in the area, and to gain better understanding
of how research is used to inform the development of interventions (e.g., social skills
interventions, perspective-taking interventions, teaching individuals how to pass the FB task).
Neurological research focused on ToM utilizes cross-level methodology to provide
concrete evidence to support the notion that individuals with ASD have a significant impairment
in ToM. For example, researchers have combined the use of the FB test with functional MRI
(e.g., Kim et al., 2016; Lombardo & Baron-Cohen, 2011), eye-gaze tracking (e.g., Zhou et al.,
2019), and magnetoencephalography (e.g., Yuk et al., 2018) in addition to the traditional FB test.
By obtaining other sources of data (e.g., image of brain activity, eye gaze) while a participant is
performing a certain task related to ToM, researchers have been able to highlight distinct
neurological differences among ASD populations and neurotypical populations on ToM-related
tasks.
A recent study from Canada utilized magnetoencephalography to identify functional
brain patterns in children with ASD while conducting a FB task (Yuk et al., 2018). The areas of
the brain observed in the study were the temporoparietal junction, which is known as a neural
network hub for ToM, and the right inferior frontal gyrus, which is involved in the executive
function (EF) of inhibitory control. Results indicated that children with ASD exhibited a
reduction in activation in the left temporoparietal junction and increase in activation in the right
inferior frontal gyrus when compared to controls, with an overlap in the two areas (Yuk et al.,
2018). Researchers postulated that the overlap in activation is an area of the brain where children
with ASD may be compensating for the shortcomings of the other part of the brain. More
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specifically, the results of the study strongly suggested that children with ASD rely on their EF
abilities to strengthen their understanding of FB tasks (Yuk et al., 2018). These claims are
consistent with the notion that EF functions are precursors to the development of ToM.
Other studies have also explored the connection between ToM and EF. In a recent study
in the United Kingdom, researchers investigated the association between ToM (on the FB task)
and EF (involving inhibitory control and cognitive flexibility) in individuals with ASD using
cross-sectional data analysis (Kouklari et al., 2018). The researchers found that specific EF
abilities (i.e., inhibition and working memory) are predictors of the development of ToM
throughout the lifespan (Kouklari et al., 2018). These predictors are crucial in one’s ability to
process one’s own mental and emotional perspectives, and then be able to develop the ability to
exhibit perspective-taking while taking into consideration other’s thoughts and/or feelings
(Kouklari et al., 2018). Thus, we can see that clear connections between ToM, EF, and
specifically perspective-taking are forged and discovered through the use of various
methodologies in research.
Additionally, recent research has started to expand and explore the differences and
connections between cognitive and affective ToM aspects as they relate to ASD (Kim et al.,
2016). Research out of South Korea sought to explore the neural responses associated with
cognitive ToM and affective ToM through the use and analysis of functional MRI data (Kim et
al., 2016). As stated previously, affective ToM refers to the processes that involve one’s
perception of another person’s feelings and states of emotion (Kim et al., 2016). The results of
the fMRI data indicated that participants with ASD attributed both cognitive and affective mental
states to a task requiring them to judge mental states, simply by looking at verbal and eye gaze
clues illustrated in cartoon pictures (Kim et al., 2016). Several regions of the brain in participants
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with ASD were activated during the cognitive ToM task at a greater degree when compared to
the control group, which comprised of typically developing participants (Kim et al., 2016). The
brain regions activated during the cognitive ToM task were the medial prefrontal cortex, the
anterior cingulate cortex, and the superior temporal gyrus (Kim et al., 2016). Interestingly, the
researchers found that unlike the differences observed in the fMRI data during the cognitive
ToM task, during the affective ToM task, the insula and subcortical regions were equally
activated among both experimental groups (Kim et al., 2016). These results indicated that
individuals with ASD may utilize more prefrontal resources to compensate for how they perform
on tasks related to inferring other’s beliefs and thoughts (Kim et al., 2016). This finding was
congruent with other research and has added to the knowledge base by distinguishing between
cognitive and affective ToM related tasks. For individuals with ASD, the use of their affective
domain of ToM may indicate a relative strength, when compared to their cognitive domain of
ToM, that can be utilized to enhance intervention efforts.
Thus far, several studies provide strong evidence to support the impact that ToM has on
cognitive mental states and functionality in individuals who have ASD. Additionally, these
results are congruent in that it appears that there are designated regions of the brain responsible
for functions related to ToM, and if those regions do not function properly, regions designated
for EF compensate for and play a significant role in one’s ability to exhibit ToM. Finally,
researchers have also explored the role of the “self” in implicitly and explicitly mentalizing
mechanisms versus the traditional research approach which has been “other-centric” in nature
(Lombardo & Baron-Cohen, 2011). This research signifies the importance of observing the selfreferential process in combination with the other-centric mechanisms that underlie how
individuals with ASD navigate the world around them (Lombardo & Baron-Cohen, 2011). More
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specifically, it is important to be able to explore the “self” and acknowledge the role it plays in
social interactions. The exploration of the “self” provides us with the ability to accurately project
what we know about ourselves to others, in that the perception we have of ourselves will affect
how we perceive other people (Lombardo & Baron-Cohen, 2011). These authors’ thorough
review of the research provides a firm rationale as to why it is important to explore and evaluate
the “self” and “other'' mentalizing mechanisms in individuals with ASD. One piece of evidence
they discussed is related to a series of fMRI studies that demonstrated how specific neural
mechanisms related to the perception of similarities and dissimilarities between self and other are
different for individuals with ASD and those who are considered “typical” (Lombardo & BaronCohen, 2011). The researchers indicated that there is an increase in activation of the
ventromedial prefrontal cortex when an individual with ASD is thinking about oneself rather
than others, indicating an imbalance in activation in self-other distinctions (Lombardo & BaronCohen, 2011). These results signify that there is a significant impairment in ToM in individuals
with ASD in their ability to understand their own state of mind and be able to project it to
understand others’ state of mind. The argument made by the researchers is that one must be able
to understand the “self” before they can understand the “other” and thus, more research needs to
be inclusive of both the self and other (Lombardo & Baron-Cohen, 2011). Intuitively it makes
sense that this is an area that needs further research, and this piece of evidence is crucial to the
literature, because it informs researchers of disparities in how individuals with ASD view
themselves, those around them, and the world they are in. Thus, the question that may be
imperative in informing the creation of interventions is: How can you be expected to understand
the world and those around you, if you cannot understand yourself?
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Research to Practice
Despite all of the challenges that individuals with ASD experience, it is important to state
that some of the skill deficits can be taught and improved through targeted interventions. In fact,
much of this research in this field is conducted to better understand the potential interventions
that can improve ToM for individuals with ASD. Some of these programs/interventions target
perspective-taking directly, social-skills training, play-based interventions, and direct teaching of
FB tasks (e.g., Adibsereshki et al., 2015; Charlop-Christy & Daneshvar, 2003; Gould et al.,
2011; Hadwin et al., 2015; LeBlanc et al., 2013; Peters & Thompson, 2018; Szumski et al., 2017;
Winner, 2002/2006; Woodard & Chung, 2018). Additionally, success in reducing the expression
of ASD symptomology has been seen in intervention services that utilize other modalities, such
as video modeling and virtual telehealth (e.g., Gardner & Wolfe, 2013; Lee, 2015; Simacek et
al., 2021; Sutherland et al., 2018) Thus, it can be postulated that combining modalities may
successfully help individuals with ASD improve their social-interactive and socialcommunicative skills, which in return can ultimately help them to better adapt to their
environment, create and maintain social relationships, and can improve their overall quality of
life.
Social Skills Training
Many intervention approaches have been developed with the aim to improve ToM and
social skills in ASD populations (e.g., Adibsereshki et al., 2015; Ozonoff & Miller, 1995). One
of the earliest studies conducted with the aim to utilize a social skills training program to
enhance skills related to ToM was conducted by Ozonoff and Miller (1995). This research study
was one of the first studies to specifically target teaching perspective-taking and ToM skills in
order to study the impact that the intervention would have on participants’ social skills (Ozonoff
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& Miller, 1995). A total of nine adolescents with an ASD diagnosis were recruited for the study
with five of the nine participants being assigned to the treatment condition and four assigned to
the control group, which did not receive treatment. In this study, the researchers began by
teaching participants basic interactional and conversational skills. Then, the researchers utilized
various modalities (e.g., role-plays, games, explanation of importance for the targeted skill
taught, and reinforcement for demonstration of learned skills) as they scaffolded how they taught
specific strategies related to perspective-taking and ToM. The results of the study showed that in
comparison to the control group, the treatment group performed significantly better on ToM
measures post-intervention (i.e., false-belief tasks). However, when looking at the results related
to the generalization of the learned ToM skills to social skills, as measured by parent and teacher
ratings on the Social Skills Rating System (SSRS; Gresham & Elliott, 1990, as cited in Ozonoff
& Miller, 1995), the researchers found no significant change on the development of social skills
according to parent report on the SSRS. Although the researchers established firm evidence to
support the notion that ToM skills can be taught and thus improve the participants’ ability to pass
FB tasks, the lack of evidence to support the generalization of perspective-taking skills to social
skills remained. One possible explanation postulated by the researchers is that the participants
were able to learn the strategies and rules necessary to pass the FB tasks, which they termed “to
‘hack out’,” rather than learning how and when to apply the learned skills in specific social
situations and why it is important to learn these skills (Ozonoff & Miller, 1995, p. 429). Overall,
this study provides promising outcomes. The researchers argue that for generalization of ToM
skills to be applied to other areas, it is first important to teach problem-solving skills, which is
what was achieved in the study. They indicated that future studies should consider various
modalities (e.g., naturalistic teaching) to promote the practice of learned skills so that
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generalization from the training environment to the real-world can occur. Finally, the researchers
suggested that future studies explore ways to better measure generalizability of learned ToM
skills, to determine whether participants are simply learning to “hack out” or if they are truly
learning the skills, and to create better ways to assess social validity.
Additional research has followed Ozonoff and Miller’s (1995) study yielding similar
results when it comes to passing FB ToM tasks post-intervention. One recent study demonstrated
that children with high functioning ASD who participated in a specific intervention program
targeting ToM training on social skills showed improvement on FB ToM tasks when measured
post intervention (Adibsereshki et al., 2015). A total of 24 children participated in this study, 12
in the experimental group and 12 in the control group. The control group did not receive any sort
of intervention, rather they simply participated in their daily school programming. For the
experimental group, the researchers developed an intervention program that incorporated a total
of 15 individual instruction sessions three times a week. Sessions were divided to provide
specialized instruction in specific areas of social skills with embedded ToM related concepts.
Four sessions were about emotions, two sessions were about situational emotions, three sessions
were about desire, and five sessions were about desire-beliefs (Adibsereshki et al., 2015). The
sessions were structured to teach the children individually about the different concepts through
the use of visual stimuli (i.e., cartoon pictures that represent different emotions), verbal
discussions (i.e., asking the child to provide an explanation of events in a picture or the
desires/emotions of the person in the picture), and active feedback (i.e., if the child made a
mistake correct answers and immediate feedback were provided to the child; Adibsereshki et al.,
2015). In addition to the children performing better on ToM FB tasks, following the intervention
sessions, parents and teachers were asked to complete ratings scales that provided data directly
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related to social skills exhibited by the child. Results indicated that children who received social
skills training obtained higher scores on the social skills rating form than the control group.
Thus, this study provided evidence to support that specialized instruction and integration of
modalities commonly used in social skills training interventions and ToM related concepts can
aid in the improvement of ToM related tasks and the display of social skills following the
intervention.
Another study conducted by Szumski et al. (2017) compared the efficacy of two different
programs designed to develop social skills in preschool children identified with ASD in
comparison to traditional preschool curriculum. The two programs discussed in the study were
Play Time/Social Time (PT/ST; Odom et al., 1997, as cited in Szumski et al., 2017) and I Can
Problem Solve (ICPS; Shure, 2000, as cited in Szumski et al., 2017). Both are evidence-based
programs that have been previously evaluated; however, they had not been evaluated side-byside until the Szumski et al. study. In the study, the researchers used the programs in groups to
provide naturalistic opportunities for the children to interact with other children within the
framework of the program (Szumski et al., 2017). The PT/ST program aimed to teach social
skills to children three to seven years of age by scaffolding skills and targeting the development
of specific social skills over the course of the program (Szumski et al., 2017). The PT/ST
program utilized behavioral methodologies to target social skills (e.g., toy sharing, helping peers,
play organizing) by incorporating structured play-based tasks prompted and directed by the
teacher (Szumski et al., 2017). Positive reinforcement was utilized through nonverbal modalities
(e.g., pictures of ‘Happy Faces’) and was slowly tapered back as children began to learn and
demonstrate the skills without prompting. The program utilized dyads in which children with
disabilities were paired with typically developing children. Traditionally, the program is
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designed to be implemented in several phases over the course of 100 days, with each session
lasting approximately 15-20 minutes (Szumski et al., 2017).
The ICPS program is designed to teach children conflict resolution strategies and skills
by utilizing peer group discussions where conflicts between peers are employed as learning
opportunities for everyone, thus it is based on cognitive methodologies (Szumski et al., 2017).
This program was originally designed for children in preschool, kindergarten, and elementary
school; however, in the study, the researchers used the program with children ages three to six
(Szumski et al., 2017). In comparison to the PT/ST program, the ICPS program is shorter in
duration, lasting 59 sessions with one 10- to 20-minute session per day. Unlike the PT/ST
program, the ICPS program utilized groups of six to eight children per group rather than a dyadic
approach. In the program, children were taught how to solve conflicts by using several ToM
strategies: recognition and understanding of their own emotions, understanding the emotions of
their peers, understanding others’ perspectives, and understanding the consequences of their
behaviors (Szumski et al., 2017). Children were taught these skills with games, stories, and
roleplaying through preset scenarios (Szumski et al., 2017).
Researchers assessed ToM using scales that evaluated one’s understanding of others’
beliefs, desires, access to knowledge, emotions, false beliefs, sarcasm, and second-order ToM
(Szumski et al., 2017). Overall, the results of the comparison yielded positive outcomes in
developing social skills in children identified with ASD through the integrated use of behavioral
and cognitive modalities (Szumski et al., 2017). Additionally, the PT/ST program produced
broader effects than the ICPS program. The researchers discussed this finding and postulated that
because the PT/ST program utilized more behavioral methodology and took place in a more
natural group-setting, the children were able to better generalize and apply the skills they were
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learning to immediate real-world problems (Szumski et al., 2017). The ICPS program only
helped in improving problem solving skills in social situations but did not have the real-world
generalization interaction skills training as the PT/ST program did. Thus, it is clear that one
program’s focus is to teach skills that are immediately used in social situations, while the other
focused on developing the fundamental skills on a cognitive level but could not be immediately
utilized effectively in social situations.
Overall, it is evident that interventions and treatment programs created to address deficits
in social functioning and ToM processes in ASD populations are widely used and are greatly
targeted to meet the needs of specific pockets of the population (Adibsereshki et al., 2015).
Although the individuality of programming is a strength of these types of interventions, it is also
a limitation. Due to the wide variability seen in individuals with ASD, program development
must adapt to the specific needs of the target population (e.g., high functioning individuals,
nonverbal individuals, individuals with significant sensory deficits). Many programs currently
developed do provide enough evidence to support ToM training to enhance social skills in
individuals with ASD; however, it is common for there to be difficulty in replicating studies and
interventions because of individual differences. Additionally, it is important to consider that
interventions targeting perspective-taking skills with the greater desired outcome being the
remediation of social skills, are perhaps teaching participants strategies needed to pass ToM
related tasks, but do not target teaching participants to understand the social implications of
applying learned skills. It can be hypothesized that due to the lack of teaching participants the
“why” behind learning the specific ToM skills directly impacts the generalizability of learned
skills to social settings. However, it appears that the integration of cognitive and behavioral
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methodologies, as well as elements of ToM show hopeful promise that social skills and ToMrelated abilities can be enhanced.
Additionally, other intervention modalities that involve more technology have begun to
emerge more recently in the literature as well. For example, video-modeling and telehealth have
been utilized in the development and delivery of social-skill and daily living interventions for
individuals with ASD. While these two areas are still in the beginning stages of study, what
literature does exist shows promising outcomes for the utilization of either of these
technologically drive modalities. First, video-modeling studies have shown evidence that this
modality can aid in helping individuals with enhancing their independent living and social skills
(Gardner & Wolfe, 2013; Lee, 2015; Mason et al., 2013). Likewise, telehealth as a method of
intervention delivery has also gained momentum in recent years and even more since the start of
the COVID-19 pandemic in the spring of 2020. One study that looked at the current trends in the
application of telehealth as a method for delivering social communication interventions with
individuals with or at-risk for ASD identified 22 studies in which this venue of intervention
delivery was utilized (Simacek et al., 2021). The researchers indicated that there is a significant
need for more research in this area of service delivery because out of the 22 studies between
2014 and 2020 they stated that the results were mixed (Simacek et al., 2021). However, in
studying the efficacy of telehealth and ASD there is an indication that telehealth provides a range
of benefits to those with ASD that are seeking services (e.g., reducing barriers of cost or
geography, providing access to intervention to those who are culturally and linguistically
diverse; Simacek et al., 2021; Sutherland et al., 2018).
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Perspective-Taking Interventions
Although there has been evidence to support the deficit often seen in individuals with
ASD across the general areas discussed previously, the field is still in the early stages of
developing solid perspective-taking interventions and studying the implications of those
interventions. For the most part, it appears that interventions have focused on teaching skills
related to ToM broadly and not to the specific area of perspective-taking, or the interventions
have solely focused on social-skills training. Southall and Campbell (2015) studied the efficacy
of social perspective-taking interventions in individuals with high functioning ASD. Much like
the results from the studies outlined previously, Southhall and Campbell identified that
perspective-taking interventions resulted in mixed outcomes, primarily due to the lack of
replication studies, small sample size in the existing studies, and the lack of the ability to
generalize skills to naturalistic settings. Additionally, Peters and Thompson (2018) identified a
handful of studies that have utilized teaching perspective-taking to individuals with ASD and the
subsequent impact on social skills. They discovered that teaching applied perspective-taking has
had an overall positive impact in enhancing social skills in comparison to simply teaching ToMrelated skills; however, they also identified mixed outcomes, small sample sizes, and variability
in providing significant evidence to support the social validity of teaching perspective-taking
related skills.
As stated previously, currently there are only a few studies and interventions designed
specifically and explicitly to target the area of perspective-taking from the broader framework of
ToM, and most of the available interventions have been studied through a cognitive research lens
(Gould et al., 2011). In contrast to studying perspective-taking from a cognitive research lens,
more recently behavior analysts have also tapped into the field and have been able to develop

44
approaches to teaching perspective-taking skills from a behavior-analytic lens. This approach is
based on the way perspective-taking is defined and viewed. First, perspective-taking is viewed as
a behavior that involves one’s ability to watch another person’s behavior in a particular situation
and predict how that person is going to act that is in accordance with their displayed behavior
(LeBlanc et al., 2013). When reframing perspective-taking to serve as a behavior that one
exhibits, researchers can create interventions that incorporate behavioral modalities in order to
enhance one’s ability to learn how to engage in perspective-taking behaviors. As a result of this
approach to the development of interventions, researchers have provided solid evidence to
support that the use of behavioral modalities may enhance the generalization of learned
perspective-taking skills to social situations.
In a study conducted by Gould et al. (2011), researchers utilized a multiple exemplar
behavioral training procedure within a conditional discrimination training procedure to target a
specific component of perspective-taking. They taught participants with ASD to master the
ability to identify what others can see. More specifically, this study targeted facial orientation
and eye-gaze of the participant. The premise under which the researchers operated is that the
behavior of perspective-taking can become a generalized operant behavior as a result of teaching
it using multiple exemplar training (Gould et al., 2011). Multiple exemplar training as it relates
to the development of perspective-taking skills is utilized by asking participants to label various
elements of the environment in which they are in based on another person’s perspective. In the
study, the researchers designed stimulus cards that included several images on each card (Gould
et al., 2011). In the center of the card, there was a person and around the perimeter of the card
were four different discriminative images. Additionally, on each card there were red dotted
arrows that started from the person’s eyes and ended at the image that they were looking at
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(Gould et al., 2011). Participants were asked to look at the images and subsequently answer
direct questions about what the person in the picture is looking at based on their eye-gaze and
body orientation. During the teaching procedure, the researchers utilized the use of other
systematic behavioral approaches, such as positive reinforcement, prompting, and implementing
an error correction procedure to aid in training the participants (Gould et al., 2011). In order to
test for generalization of the learned skills, the researchers employed a natural environment
probe where they would create natural scenarios and used real people and commonly used
objects (Gould et al., 2011). The results of the study indicated that participants were better able
to determine the visual perspective of another person after receiving training that targeted
enhancing their ability to follow one’s eye-gaze and body orientation to determine what they are
looking at. The researchers also state that to enhance generalization of learned perspective-taking
skills to the natural environment, reinforcement of learned skills must be continued outside of the
training period and natural opportunities for practice of skills must be created (Gould et al.,
2011). This study is one of a few studies that incorporates a behavioral approach to teaching
perspective-taking skills and provides solid evidence to support the integration of behavioral
modalities into traditional perspective-taking and ToM interventions.
Two additional studies that utilize behavioral modalities to teach perspective-taking skills
in children with ASD have been conducted through the use of video modeling (e.g., CharlopChristy & Daneshvar, 2003; LeBlanc et al., 2013). Both studies utilized a multiple baseline
design approach to evaluate the outcome of generalizing taught perspective-taking skills to
untrained stimuli (Charlop-Christy & Daneshvar, 2003; LeBlanc et al., 2013). The specific aim
of Charlop-Christy and Danshvar’s study was to address the issues with generalizability of skills
that is often seen as a limitation in research involving perspective-taking interventions and
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subsequent improvement in social skills. This study also discussed the previously addressed
issue that children with ASD could be taught how to pass false-belief tasks, but that it appears
that what they are taught are the specific strategies rather than the skills necessary to generalize
the learned information. Thus, in order to address generalizability of learned perspective-taking
skills to overall social skills and social functioning, the authors used a multiple exemplar training
procedure and video modeling to teach first-order perspective-taking tasks to three children with
ASD (Charlop-Christy & Daneshvar, 2003). The results of this study indicated that taught
perspective-taking skills through the use of video modeling generalized to untrained first-order
perspective-taking stimuli tasks (Charlop-Christy & Daneshvar, 2003). The authors postulated
that video modeling was likely successful for several reasons. First, watching television is
typically a reinforcing activity, and thus the participants likely bought in easily to the activity.
Second, the researchers stated that video modeling can help compensate for the over selectivity
of stimuli (Charlop-Christy & Daneshvar, 2003). Often, individuals with ASD do not know
which “clues” to look for in each situation, but through a video format, the camera can zoom in
to indicate the clues that are necessary for the child to pay attention to in order to produce correct
responses. Over time, children with ASD can learn which clues to look for while also learning
the basic skills related to perspective-taking and are then more likely to demonstrate the ability to
generalize their skills to novel stimuli (Charlop-Christy & Daneshvar, 2003). Similar to the study
by Charlop-Christy and Danshvar, LeBlanc et al. (2013) also looked at whether or not
perspective-taking skills can generalize to untrained stimuli through the use of video modeling
and reinforcement in a study with three children with ASD. The results indicated that the use of
the behavioral modality of reinforcement aided in the participants’ ability to learn the skills
because they were immediately reinforced with a preferred tangible when they provided a correct
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answer to perspective-taking questions following the training periods with the video modeling
(LeBlanc et al., 2013). If the provided answer was incorrect, the video would be played again
until the child could correctly answer the perspective-taking question (LeBlanc et al., 2013). The
results of this study show great promise for the future of video modeling to be used as a potential
modality to teach perspective-taking skills and it appears that it may be a mode which can
increase the likelihood that children with ASD can generalize learned perspective-taking skills to
novel stimuli or scenarios.
In addition to behaviorally driven interventions, there are a couple well-known
interventions that are readily utilized to help in the development of perspective-taking skills and
subsequently to enhance one’s social skills. A current well-known intervention utilized in school
settings is based on the integration of evidence-based theory to formulate intervention strategies
and is called ‘Superflex’ (Social Thinking, n.d.). This curriculum was developed by a wellknown speech-language pathologist, Michelle Garcia Winner. Winner developed the concept
known as Social Thinking through the lens of a speech-language pathologist where the original
focus was on helping individuals with social emotional learning and social communication
difficulties. As a result, much of the focus of the interventions and strategies used to teach
children and adolescents how to be socially competent and self-aware, rather than simply
teaching social skills. Social thinking is defined by Winner as a process that we use to interpret
others’ perspectives, problem-solve, and understand contexts (Social Thinking, n.d.). Thus,
social thinking encompasses aspects of ToM, executive functioning, and central coherence which
directly play a role in how a person navigates and understands the social world around them
(Social Thinking, n.d.). The strategies and interventions used to teach social thinking were built
upon the I LAUGH Model and Framework (Winner, 2002/2006). The I LAUGH Model is stands
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for an acronym where, “I” refers to poor communicative initiation; “L” refers to listening with
the use of one’s eyes and brain; “A” refers to inferring abstract concepts; “U” refers to one’s
ability to understand others’ perspectives; “G” refers to the Gestalt of a situation; and “H” refers
to how one relates to others using humor and communication (Winner, 2002/2006). The I
LAUGH Model focuses on areas that are identified in research as potential deficit areas of
children with ASD (e.g., joint attention, difficulty engaging in perspective-taking,
communication difficulties, difficulty inferring social information; Social Thinking, n.d.;
Winner, 2002/2006). Thus, specifically in relation to the concept of ToM, Winner proposed that
perspective-taking is at the center and directly impacts the dysfunction often seen in executive
functioning and central coherence abilities in individuals with social-cognitive deficits, such as
individuals with ASD.
As a result, Winner came up with interactive perspective-taking strategies and techniques
to aid her clients in building perspective-taking skills by interweaving developmental language
concepts in combination with elements of ToM and executive functioning skills (Winner,
2002/2006). Overall, Winner utilized strategies such as whole-body listening, pantomime, being
a ‘social detective’, the use of an emotions poster, the use of body drawings to teach the
individual about memory, social behavior mapping, thinking about what others think of you, and
lessons on eye-contact. Although these are great strategies to utilize in teaching an individual
about elements of perspective-taking, they can be quite abstract for some individuals in that they
are inferential in nature.
In contrast to Winner’s approach, Howlin et al. (1999/2012) and Hadwin et al. (2015),
presented a firm framework and intervention that utilizes a developmental perspective to
approaching perspective-taking interventions. The creators, Baron-Cohen, Hadwin, and Howlin,
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of the perspective-taking intervention “Teaching Children with Autism to Mind-Read” were
some of the pioneers in the field of research involving ToM and ASD (Hadwin et al., 2015).
Hadwin et al.’s intervention utilized both cognitive and affective strategies (e.g., linking
emotions to various contexts, teaching that seeing leads to knowing, utilization of play, etc.) to
teach ToM related skills to children with ASD. Furthermore, the presentation of a firm
framework that is absent of abstract concepts plays into the strengths exhibited by those with
ASD. More specifically, even though abstract concepts can be difficult for a person with ASD to
understand, when information is presented in a concrete way, individuals with ASD tend to have
an easier time understanding and acquiring the necessary foundational knowledge. Thus, when
there is a foundational understanding of the skills being taught, abstract concepts can be then
introduced and will have a higher likelihood of succeeding.
Before discussing the intervention itself, it is important to review how it came to be
developed and the evidence utilized to create the intervention guide and workbook. The
intervention was first created as a result of research conducted in 1996 by Hadwin, Baron-Cohen,
Howlin, and Hill. The researchers aimed to study whether children with ASD can be taught to
understand the mental states of others through the use of a leveled scaffolded teaching approach
aimed to teach understanding of emotion, belief, and pretend play (Hadwin et al., 1996). What
Hadwin, et al. found through related preliminary research was that participants were able to pass
ToM related tasks in the research setting as a result of the perspective-taking intervention;
however, the authors were not able to provide sufficient evidence to support that participants
generalized the skills to other social situations. Within the intervention approach used in the
study, the researchers incorporated a variety of modalities (e.g., naturalistic teaching,
scaffolding, establishing baseline prior to each session, using manipulatives and dolls to
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roleplay) to structure the intervention with the aim of helping the participants gain perspectivetaking skills, gain the ability to pass ToM tasks, and to evaluate how the participants can
demonstrate generalization of learned skills (Hadwin et al., 1996). Results of the study are
consistent with the literature previously outlined. First, children with ASD can be taught to pass
ToM tasks through perspective-taking interventions. Second, the problem with generalization of
learned skills is likely as a result of the participants’ inability to make direct connections to
understand the underlying concepts and social implications of the learned skills and that they
simply learned the strategies to pass the tasks. Finally, interventions that teach perspective-taking
skills and ToM skills with the aim to generalize to social skills should be implemented over a
longer period of time so that knowledge obtained about the skills they learn is not only taught but
is also understood.
The structure of the intervention utilized in the 1996 study provided the bases for the
perspective-taking intervention guide published in 1999 and then again in 2012 and a revised
intervention workbook published in 2015, both publications hold the name “Teaching Children
with Autism to Mind-Read”. In the 1999/2012 intervention guide, the researchers aimed to
improve social and communicative deficits by targeting ToM through the use of a five-level
intervention model. This model was utilized in the 1996 study that targeted the development of
understanding of three mental state concepts: informational belief states, emotion, and pretense
(Howlin et al., 1999/2012). Within the intervention guide, the authors discussed the importance
of integrating various strategies and approaches to target the social-communicative challenges
often faced by those with ASD. Additionally, they discuss the limitation of assessing how skills
are generalized after they have been taught. Following the publication of the 2012 version of the
guide, the researchers developed a guide specific to teaching children with ASD about the
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informational states (i.e., perception, knowledge, and belief; Hadwin et al., 2015). With this in
mind, the researchers created the intervention workbook that specifically targeted the
informational states of perspective-taking. The workbook incorporated the five levels that
appeared in the 1999/2012 publication, but they opted to add a sixth level in order to expand on
the embedded beliefs. Additionally, similar to their collective publication in 1999/2012, Hadwin
et al. created the 2015 intervention guide on the foundational principle that teaching complex
concepts requires the intervention to be broken down into rudimentary steps, scaffolded, and
sequenced gradually as skills are attained in combination with the utilization of naturalistic
teaching modalities (Howlin et al., 1999/2012).
In the 2015 intervention workbook, the authors focus specifically on providing
procedures for teaching children with ASD about the informational states of perspective-taking
through a six-level scaffolded approach. Hadwin et al.’s (2015) method for teaching perspectivetaking takes on a developmental approach, meaning that children are guided through the
intervention by starting at the most basic concepts (e.g., recognizing that others see different
things than what we see) and advancing to more complex concepts (e.g., recognizing that an
individual’s perspectives may operate on false beliefs and that these beliefs have various
consequences on one’s actions). Thus, the aim of this intervention workbook is to teach
perspective-taking skills with the goal to improve social-communicative skills and ToM in
individuals with ASD and to help generalize the learned skills to everyday situations (Hadwin et
al., 2015). With this in mind, it is important to discuss the elements that the intervention
workbook comprises of.
The workbook serves as an intervention manual and guides users on how to implement
the intervention through the use of detailed scaffolded procedures. More specifically, this
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perspective-taking intervention methodology is implemented through a series of levels with the
idea that each level will build upon itself and incorporates the basic developmental levels of
ToM (i.e., perception, knowledge, and belief; Hadwin et al., 2015). Levels 1 and 2 incorporate
simple and complex perspective-taking which teach the participant to acknowledge that different
people can have visual perspectives that differ from their own, simply based on position and
proximity to the object they are both viewing (Hadwin et al., 2015). These two levels are utilized
as scaffolds for the next levels. For Levels 3, 4, 5, and 6, the intervention moves from visual
perspective-taking to conceptual perspective-taking (Hadwin et al., 2015). Level 3 incorporates
the idea that seeing something will lead to developing knowledge of said thing/scenario. Level 4
aims to help the individual understand that people have true beliefs and subsequently their
behavior is directly associated with their beliefs. Level 5 targets the integration of false beliefs, it
aims to help the individual comprehend that there are times where people hold beliefs that are
not true and that their actions will reflect the beliefs that they hold, regardless if they are true or
not. And Level 6 teaches the idea that in order to predict one’s behavior, we must be able to infer
what that person is thinking and link their beliefs to their actions. The intervention utilizes
pictures, interactive play, thought bubbles, and other various cognitive modalities (e.g., elements
of EF) and teaches the individual perspective-taking.
The present study proposes the implementation of Hadwin et al.’s (2015) perspectivetaking intervention virtually with the integration of elements from Howlin et al.’s (1999/2012)
original guide (i.e., the use of play-based modalities to measure learned skills), incorporation of
solid data collection procedures to assess for the enhancement and development of social skills,
the utilization of behavioral strategies (i.e., positive reinforcement, correction procedures) within
the intervention, exploring novel methods (i.e., utilization of play-based modalities and videos)
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for measuring generalizability of skills to novel stimuli/scenarios, and the incorporation of a
social validity measure to evaluate the intervention. By using Hadwin et al.’s intervention the
researcher of the present dissertation aims to bridge the gap in the literature and address concerns
of generalizability of skills and provide a connection by incorporating additional behavioral
modalities into the intervention procedure.
It is clear that there is a significant need for an intervention that is based on a theoretical
foundation that postulates a solid explanation for the deficits seen in social-communication and
social-interaction in individuals with ASD. As stated previously, ToM provides a solid
framework and explanation for these deficits; however, few studies have explored the
generalization of the skills learned to real-world applications. Even fewer studies have attempted
to implement an intervention that is related to the cognitive domain of ToM and looks at the
outcome of the intervention on behaviors exhibited by the participant in social settings. Thus,
Hadwin et al.’s (2015) perspective-taking intervention provides a solid foundation on which the
latter can be explored further. By utilizing an established skills-based intervention that
incorporates the use of a child-directed, naturalistic environment, and one that takes into
consideration all of the formerly discussed limitations and incorporates a variety of modalities to
execute a solid integrated approach to teaching perspective-taking skills that will enhance how
individuals engage in social interactions and will improve ToM overall.
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CHAPTER III
METHODOLOGY
The present study is designed to examine the effectiveness of implementing an
established perspective-taking intervention on the development and improvement of socialinteractive skills and Theory of Mind (ToM) in individuals with Autism Spectrum Disorder
(ASD). The perspective-taking intervention utilized in this study is Hadwin et al.’s (2015)
intervention workbook called “Teaching Children with Autism to Mind-Read.”
In the present study, the researcher aimed to fill the gap in the literature and field of
perspective-taking interventions with youth who have ASD by assessing ToM skills, tracking the
development of social-interactive skills as a result of the intervention, and integrating various
different modalities for assessing ToM and how learned skills may generalize to impact the
participants’ social-interactive skills. As stated previously, over the course of the development of
perspective-taking interventions for individuals with ASD, researchers have focused on teaching
perspective-taking skills and evaluating how these interventions have impacted the development
of ToM; yet there are mixed results with regard to generalizability of social behaviors. As a
result, there is a significant need to incorporate methods that measure behavior directly
correlated with skills-based perspective-taking interventions to evaluate whether these types of
interventions teach skills that then transfer to social-interactive behaviors. More specifically,
because the perspective-taking intervention utilized in the present study targets skills that are
related to the social-communicative domain that is often impacted in individuals with ASD, it is
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imperative to accurately measure whether perspective-taking interventions teach skills that then
transfer to social-interactive behaviors.
A majority of the literature focuses on assessing ToM after teaching perspective-taking
skills; thus, this component of the present study aligns with the current research. However, ToM
has primarily been assessed using story books or story pictures. The present study assesses the
attainment of ToM skills using video stories, which is an alteration to video modeling used as an
intervention modality. Additionally, due to the lack of solid evidence to support that learned
perspective-taking skills impacts the development of social-interactive behaviors, the present
study aimed to bridge the gap by presenting a project based social-interaction survey that asked
questions that are sensitive to the changes that may be occurring as a result of skill attainment
from the perspective-taking intervention. Social-interactive skills encompass socialcommunicative skills, which are often described in the literature as the verbal and non-verbal
gestures and pragmatic language skills used by an individual to engage in social interactions.
Thus, social-interactive skills were targeted because this term provides a richer and more
inclusive context in which an individual engages in reciprocal interactions and does not solely
depend on whether or not communication is physically present. Thus, it is imperative to track
social-interactive behavioral changes and ToM skills as they occur to gain knowledge about the
efficacy of the intervention and its impact on the individual’s skill improvement over time.
It was hypothesized that utilizing direct and targeted instruction in combination with
scaffolding of skill development will result in an improvement in areas related to ToM and
social-interactive skills (e.g., social initiation, social engagement, and conversational reciprocity)
with individuals who have ASD. The present study aimed to contribute to the field of ASD
research and intervention development by building on the existing foundation established by
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Howlin et al. (1999/2012), utilizing Hadwin et al.’s (2015) perspective-taking intervention,
merging firm methods to measure social interactive behaviors and perspective-taking skills, and
evaluating the overall improvement of ToM abilities in individuals with ASD. The intervention
design utilized in this study should be looked at as a multifaceted approach because its aim is to
not only target the challenges that individuals with ASD often experience in the area of socialinteraction, but its aim is to also highlight the minute successes that the participants display as a
result of the intervention.
The present chapter of the dissertation provides further detail regarding the (a) researcher,
(b) participants, (c) setting, (d) research design, (e) the independent variable, (f) the dependent
variables, (g) measures, (h) procedures, and (i) data analysis.
Method
This section of the present chapter discusses the methods the researcher utilized for the
intervention. It is important to discuss in greater detail the specific research design chosen and
the components that contribute to the study.
Researcher
The author of the present dissertation played several roles in the study. The author was
the researcher and served as the primary interventionist. Thus, for clarity purposes, the terms
“researcher” and “interventionist” are utilized interchangeably throughout the chapter where
necessary, but they refer to the author of the present dissertation. Additionally, to ensure that the
dual role of the researcher did not negatively impact the study, the researcher put in place
procedural safeguards (e.g., criterion checklists, recruitment of graduate assistants to help with
data collection as interraters, etc.). This is discussed later in this chapter.
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Participants
Participants were recruited from a private counseling clinic in a western state that provide
a range of services to youth with a current medical diagnosis of ASD and their families. The
researcher aimed to recruit six youth between the ages of 6 and 12. The rationale for the selected
age group is based on the neurotypical development of perspective-taking and ToM skills. As
perspective-taking and ToM normally develop between the ages of 3 and 5, the age range chosen
is to account for any additional difficulties and confounding variables related to ability (Howlin
et al., 1999/2012).
Recruitment took place upon approval from the Institutional Review Board at the
University of Northern Colorado. The recruitment procedure was conducted through several
steps in order to ensure that all participants fit a similar profile, so that the results of the study
can provide solid evidence for the efficacy of the perspective-taking intervention. The researcher
contacted the institution to ask if they would be willing to send the letter of recruitment on their
listserv or directly to families who are currently seeking services or have previously sought
services at their institution. The researcher then provided an email with an attached recruitment
letter to the contact person of the establishment (for the Recruitment Email and Recruitment
Letter, see Appendices A and B). The researcher did not have access to client lists of the
participating institution; parents/guardians who were interested in participation contacted the
researcher directly through email. Additionally, for the participants that were recruited, the
researcher only knew that they had a medical diagnosis of ASD but was not aware of any
therapies the participants were receiving, whether they also qualified for educational eligibility
for Autism services, or if they were receiving services through special education programing in
school.
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Because the entire study was conducted via virtual platform, the researcher purchased a
Microsoft 365 Business Account in order to be in compliance with the Health Insurance
Portability and Accountability Act (HIPAA). When parents/guardians reached out, the researcher
shared the Microsoft 365 Business Account email address and set up the first virtual meeting.
During the first meeting, the researcher explained the study to the families and discussed the use
of a HIPAA compliant virtual platform for the study in order to minimize contact due to COVID19. The researcher also explained that the Microsoft 365 Business Account would be used so that
all communication, intervention sessions, and digitally shared files (i.e., consent forms, the
child’s diagnostic report) can be done through the secure HIPAA compliant platform.
Additionally, parents/guardians were asked to not disclose details about the study to their child.
They were asked to tell their children that they will be participating in an intervention that will
help them better understand those around them. Parents were also be notified that the researcher
would not share any information with the parents regarding how the intervention was going until
the end of the study, so that they would not form confirmatory bias toward the potential success
their children may have exhibited from the intervention. Finally, parents were notified that
following the study they would be provided with a brief report with the results of the
intervention. If parents agreed to the terms of the study, they were be asked to sign a formal
consent form for the researcher to begin determining eligibility for participation. After parents
signed the consent form, the researcher sought out to determine if their child met eligibility for
participation. In order to assess for participation eligibility, the researcher asked the guardians to
provide a copy of their child's most recent diagnostic report. This report included medical and
diagnostic information, thus, to be in compliance with the HIPAA, the guardians were the only
source which the researcher accessed this information, meaning that the researcher only had
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access to the official diagnostic report provided by the parents. It should be noted that the
researcher did not have access to any other client information from the institution through which
the researcher recruited the participants. Once the researcher determined if the child met
eligibility criteria for participation based on the diagnostic report information, a second meeting
was set up where each child joined with their guardian. During this second meeting, the
researcher explained the study and what participation entails. Each child was asked to sign the
child consent form with their parent present as witness. All the digital consent forms and files
shared between the family and researcher were password protected with a preset password
created by the researcher and parent during the initial meeting. All the digital forms were
accessible only to the researcher once sent by the guardian (for the Parent Consent Form, see
Appendix C; for the Child Consent Form, see Appendix D).
Inclusion and Exclusion Criteria
Because children broadly and those with a known disability are considered vulnerable
populations, strict criteria were set based on previous research conducted regarding the
implementation of perspective-taking interventions with children with ASD. Eligible candidates
had a current medical diagnosis (either DSM-V or ICD-10 diagnosis) of Autism Spectrum
Disorder (ASD), a Full-Scale Intelligence Quotient (FSIQ) that fells within the Average range
(FSIQ Standard Score = 90-109) or above (FSIQ Standard Score > 110), and verbal abilities
categorized as Average or Above Average (Verbal Comprehension Standard Score = 90-109) or
above (Verbal Comprehension Standard Score > 110). Additionally, although current literature
indicates that cognitive ability and mental age do not account for performance on ToM tasks, the
current intervention requires the participants to exhibit the ability to engage in higher order
cognitive processes (e.g., comprehension, analysis of information, memory, attention) which can
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be identified through the use of specific content areas measured on intelligence tests (Levine,
2009). Thus, a standardized intelligence test can help to determine if there are any areas of
relative weakness in cognitive abilities that may directly impact the child’s ability to engage in
higher order processing (Levine, 2009). Additionally, the intervention utilized in the current
study requires the participant to have average to above average verbal abilities because the tasks
required in the intervention are primarily verbal and require that the participants understand what
is being asked of them and requires them to provide verbal responses frequently. Verbal abilities
are commonly measured through intelligence tests, which are often required for comprehensive
ASD evaluations. Thus, the FSIQ and the verbal abilities standard scores were obtained from the
same standardized assessment (e.g., Wechsler Intelligence Scale for Children-Fifth Edition;
Wechsler, 2014).
Therefore, individuals who had an IQ and verbal abilities below the Average range (FSIQ
Standard Score < 90; Verbal Comprehension Standard Score < 90) were excluded from this
study as they may have significant difficulties with language and abilities related to higher order
processing that may interfere with their ability to participate in the intervention. Additionally, if
the guardians did not provide a current diagnostic report or an IQ test was never administered as
part of the diagnostic evaluation, the researcher excluded the child from the study. Recruitment
continued until six children were recruited for the study. While it is to be expected that the
individuals recruited for the present study will not only meet inclusion criteria, they also will
bring unique abilities that will likely aid them in the intervention process.
Setting
The study was conducted through the Microsoft 365 Business Account Microsoft Teams
platform. Intervention sessions were scheduled at a time that did not disrupt school or other
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activities that the child or family partook in. The interventionist asked families to find a quiet,
distraction free space, if possible, for their child to meet weekly and that the child wear
headphones to prevent them from being distracted by their environment. It should be noted that
each participant had varying amounts of social interaction during the study and often this was
dependent on what was going on around them at the time. Some participants had more
interaction with the experimenter if they were in a quiet and distraction free space, while others
interacted less when they were surrounded by other family members or if they were in a room
that had many distractions present.
Research Design
The research design utilized was a multiple-baseline design across individuals (Kazdin,
2011). This design was chosen to be able to monitor and record performance on ToM tasks (e.g.,
true-belief, first-order false-belief tasks, second-order false-belief tasks, and third-order false
belief tasks) and track individual behavioral changes in social-interaction skills (e.g., social
initiation, social engagement, and conversational reciprocity) throughout the entire study. In
addition, it is important to evaluate the social validity of the intervention, thus an intervention
rating profile was utilized. The specific data collection and analysis procedures are discussed
later in this section.
Independent Variable
The independent variable in this study is the perspective-taking intervention utilized in
“Teaching Children with Autism to Mind-Read: The Workbook” by Hadwin et al. (2015). As
stated previously, the Hadwin et al.’s perspective-taking intervention utilizes a developmental
approach to teaching skills. Additionally, the intervention utilizes targeted and direct instruction,
discussion of other’s thoughts through the use of thought bubbles, modeling, use of verbal and
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non-verbal communication, utilization of interactive materials and games, and use of criterionbased competency checks to ensure that skills are attained. By incorporating these multiple
modalities into the intervention, the phases allow for the interventionist to appropriately scaffold
the development of perspective-taking skills and the process aids in further improvement of
social interactive skills. The six levels include: 1) Simple Visual Perspective-taking; 2) Complex
Perspective-taking; 3) Seeing Leads to Knowing; 4) True Belief; 5) False Belief; and 6)
Embedded Beliefs (Hadwin et al., 2015). Within each level, the workbook outlines the materials
needed, the teaching procedure, and the objective for the level. Some levels are split into sublevels. For example, Level 3, Seeing Leads to Knowing, is split into Level 3A and Level 3B.
Level 3A focuses on self-judgment and teaches the child to gain understanding that they will
know about things and objects only if they have had direct experience with them; whilst Level
3B focuses on other judgment which teaches the child to gain understanding that other people
will know about things and objects only if they have had direct experience with them (for a
visual representation of the Intervention Levels and each level’s general teaching principle, see
Appendix E).
The interventionist guided participants to work through each level in semi-structured
sessions utilized to build rudimentary skills in a sequential and cumulative progression. Each
session was structured around the target skills of the whole phase and its parts. Broadly, the
phases are designed with the aim of generalizing learned perspective-taking skills to more
general areas across everyday settings. The levels are meant to be used as foundation to building
perspective-taking skills that aim to enhance the child’s ability to engage appropriately in social
interactions. To ensure that the intervention was being implemented properly, a project-based
criterion checklist was utilized for each level in order to record the participants’ answers and
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ensure that the interventionist was implementing the intervention with integrity. The projectbased criterion checklist created is modeled from Howlin et al.’s (1999/2012) belief
understanding record forms included in their guide (for Criterion Checklist for Data Tracking
and Progress Monitoring, see Appendix F).
Dependent Variables
There are several dependent variables which were measured to determine the effects of
the intervention. First, ToM was measured through the use of ToM Task Video Probes (for the
ToM Task Video Probes and Procedures, and the Theory of Mind Video Probe Data Collection
and Progress Monitoring Record Forms, see Appendix G and Appendix H). The interventionist
utilized ToM Task Video Probes weekly throughout the intervention. Additional details
regarding the ToM Task Video Probes are outlined in the Measures section of this chapter.
In addition to the ToM Task Video Probes, social-interactive behaviors were measured
weekly. Monitoring behavioral changes is key for supporting the efficacy of interventions. The
interventionist utilized a project-developed Social-Interaction Survey on which parents/guardians
of the participants were asked to answer 10 questions regarding their child’s social-interactive
behaviors over the previous week (for the project-based Social-Interaction Survey, see Appendix
I). Additional details regarding the Social-Interaction Survey utilized to measure socialinteractive behaviors is outlined in the Measures section of this chapter.
Finally, the interventionist utilized a supplementary measure in the study. Pre- and postmeasure to assess skills related to ToM (i.e., standardized ToM subtest of the NEPSY-II;
Korkman et al., 2007). The researcher recorded and discussed pre- and post-raw scores in the
results section of the present dissertation (i.e., did participants demonstrate gains in their overall
ToM scores from pre to post measure?) and how changes between pre- and post-scores can be
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related to the development of ToM skills as a result of the intervention. Because the intervention
specifically targets the development of perspective-taking skills and how these skills relate more
broadly to the display of ToM, it was crucial to provide an extra layer of discussion of potential
evidence to support the outcomes of the intervention.
Measures
The following section outlines the measures utilized before, during, and after the
intervention. The only standardized test that was utilized was Theory of Mind specific. The
additional measures discussed here were used throughout the intervention to collect data on
intervention outcomes.
Theory of Mind Measures
In order to assess ToM, several tasks were employed. The interventionist administered
the Theory of Mind Task Video Probes mentioned previously. The ToM Task Video Probes
were modeled after the first intervention guide (Howlin et al., 1999/2012). In the 1999/2012
intervention guide, the researchers use a dollhouse, small objects, and dolls to act out various
scenarios that incorporated true belief, first-order false belief, and second-order false belief. For
the purpose of this study, the researcher utilized a similar structure that the 1999/2012
intervention guide used to create 48 original stories to act as the scenarios in the ToM Task
Video Probes in the present study. The 48 scenarios are split into three groups of 16 stories per
group: First-Order True Belief, First-Order and Second-Order False Belief, and Third Order
Belief tasks.
To create each ToM Task Video Probe Set, the researcher utilized a dollhouse, dolls, and
various objects and recorded a series of short-story videos. Each ToM Task Video Probe Set
comprises of three video short-stories that include one story from each of the groups listed for a
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total of 16 ToM Task Video Probes (for the ToM Task Video Probes and Procedures, see
Appendix G). A video modality was chosen to serve as a data collection method for several
reasons. First, since the entire intervention was set to be done through a virtual platform, playing
video recordings is an easy method that ensures the child can see everything going on in the
scenario and would potentially remove distractors from the environment (e.g., the interventionist
blocking the camera if it was done in real time, the video camera requiring to be moved so that
the participant can better view the scenario if it was done in real time). Secondly, pre-recording
all of the scenarios ensured that all participants would receive the exact same visual stimuli and
significantly reduced the likelihood for variability in the scenarios. Lastly, as discussed
previously in Chapter 2, video modeling has more recently become an intervention modality with
children with ASD; however, it has not been used as a modality to assess for skill attainment as it
relates to ToM. Each probe was administered at the beginning of each session. The probes were
designed to evaluate ToM skills by requiring the participant to demonstrate their skills on TrueBelief, First-Order False Belief, Second-Order False-Belief, and Third-Order False-Belief tasks.
Each probe video set is divided into three parts (i.e., First-Order True Belief, First-Order and
Second-Order False Belief, and Third Order Belief tasks). The participant began the session by
viewing the First-Order True-Belief video, then the First-Order and Second-Order False-Belief
Video, and the Third-Order Belief Video. Following each video, the interventionist asked a
series of questions. These questions were also modeled and adapted after the first intervention
guide and included a belief question(s), a justification question, a reality question, control
question, and an action question (Howlin et al., 1999/2012). The story content and probe
questions for each of the video probes were sequenced in difficulty and cumulative, meaning that
items became increasingly harder as the participant continued through the tasks within each
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probe set. The following sections provide a more detailed explanation of what each probe set
contains and provide an example to clarity (for the ToM Task Video Probes and Procedures, and
the Theory of Mind Video Probe Data Collection and Progress Monitoring Record Forms, see
Appendix G and Appendix H).
First-Order True-Belief Task. In the first-order true-belief task, the participant viewed
a video where the doll in the video holds a belief about something that aligns with that of reality
or with something that is true. For example, the story script would be as follows: “Let’s play a
game with this house and Billy. Look, there is a train on the table and there is a train on the shelf.
(point to each object after naming it). Here is Billy (point to Billy). This morning Billy saw the
train on the table, but he didn’t see the train on the shelf.” After viewing the short video clip of
the scenario playing out, the participant was asked to demonstrate whether they know that people
act based on what they see and believe to be true, and that if an individual does not see that
something is present, they will not know that it is there (Hadwin et al., 2015). Thus, the
participant viewed this sequence of events and the interventionist asked the following questions:
a belief question: “Where does Billy think the train is?”; a control question: “Does Billy know
that there is a train on the shelf?”; an action question: “Where will Billy go to get the train?”; and
a justification question: “Why will he go to the table/shelf?”. Each of these questions were
provided with a binary choice.
First-Order and Second-Order False Belief Task. The First-Order and Second-Order
False Belief Task incorporates the commonly used unexpected transfer task. The guiding
principle of this task is based on the idea that people only know what they see, they do not know
if things have changed when they were not present; thus, people act on the belief they hold to be
true, even if their belief is false (Hadwin et al., 2015). The participant was asked to view a video
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where they observed a scenario with two dolls and then following the video, they were asked to
answer questions that are related to first-order false belief and second-order false-belief. These
questions required the participant to make inferences about what the first character in the story
thinks about a false-belief that they hold and about the second character’s thoughts and/or belief
about the first character’s actions. More specifically, the participant was asked to demonstrate
the knowledge that people can infer other’s beliefs based on the information we know about
them and their beliefs (Hadwin et al., 2015). For example, the story script was as follows: “Let’s
play a game with this house and Katie and Joey. Look, Katie puts her dress on the bed. Katie is
going to the kitchen to get a drink. Joey has gone to Katie’s room. Joey plays a trick on Katie. He
puts the dress in the cabinet (point to each location). Here comes Katie back from the kitchen.”
After the participant viewed this sequence of events and interventionist asked the following
questions: a first-order belief question: “Where does Katie think her dress is?”; a justification
question: “Why will she think the dress is on the bed/in the cabinet?”; a reality question: “Where
is the dress really?”; a control question: “Who knows where the dress really is?”; an action
question: “Where will Katie go to get her dress?”; and a second-order belief question: “Where
does Joey think Katie will look to get her dress?”. Each of these questions were provided with a
binary choice.
Third-Order Belief Task. The Third-Order Belief Task is the most complex level
utilized in the video probes. It builds further or the idea posed in the First-Order and SecondOrder Belief Task level. The participant was asked to view a video where they observed a
scenario with two dolls and then following the video, they were asked to answer questions that
are related to Third-Order reasoning. This task required the participant to make even more
detailed inferences based on a scenario where the false-belief is held by the character who moved
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the object. For example, the story script was as follows: “Let’s play a game with this house and
Katie and Joey. Look, Katie puts her coke on the kitchen table. Katie goes to the other room.
Later, Joey goes into the kitchen. Joey takes the coke off the table and puts it in the refrigerator
(point to each location). Look. Katie can see what Joey is doing because she is standing at the
doorway. Joey does not see Katie is watching him. Katie was coming back to get her coke.”
After the participant viewed this sequence of events and interventionist asked the following
questions: a third-order belief question: “Where does Katie think her coke is?”; a justification
question: “Why will she think the coke is on the kitchen table/in the refrigerator?”; third-order
false-belief question: “Where does Joey think Katie will go to get the coke?”; third-order action
question: “Where will Katie go to get her coke?”; and a third-order representation question:
“Who knows where the coke really is?”. For this last level of the probe set, the first four
questions were asked with a binary choice, while the last question was asked with three possible
answers.
Additional Theory of Mind Measure
In addition to the ToM Task Video Probes, the Developmental NEuroPsychological
Assessment, 2nd Edition (NEPSY-II; Korkman et al., 2007) was also utilized as a supplemental
measure and was administered prior to the start of the intervention as well as during the followup session with each child. The NEPSY-II is a comprehensive instrument designed to assess
neuropsychological development and provide insights regarding academic, social, and behavioral
difficulties in preschool and school-age children (Korkman et al., 2007). It enables clinicians to
assess across six functional domains, including Attention and Executive Functioning, Language,
Memory and Learning, Sensorimotor, Social Perception, and Visuospatial Processing. For the
purpose of this study only the Theory of Mind subtest of the Social Perception domain will be
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administered to determine level of ToM. The raw score obtained from the ToM subtest of the
Social Perception domain were utilized as a pre- and post-measure.
Direct Behavioral Measures of
Social Interactions
As part of the study, the researcher designed a project developed social-interaction survey
(for the project-based Social-Interaction Survey, see Appendix I). The social interactive behavior
operational definitions and survey questions were primarily modeled after the Feng et al. (2008)
study and contain similar elements to measure social constructs in individuals with ASD. The
survey allowed for the interventionist to track how social interactive behaviors change as a result
of the novel perspective-taking intervention. The survey utilized a 7-point Likert scale (1 =
Never (0% of the time); 2 = Rarely (20% of the time); 3 = Occasionally (40% of the time); 4 =
Sometimes (50% of the time); 5 = Usually (60% of the time); 6 = Frequently (80% of the time); 7
= Always (100% of the time). The survey was designed based on research conducted by Feng et
al., where the researchers looked at a social skills training program that targeted appropriate and
inappropriate social interactions and ToM skill development. In the study, Feng et al. discussed a
variety of different social behaviors that pertain to appropriate social interaction (e.g., expressing
emotions in appropriate manner, sharing with others, seeking help when needed, maintaining
conversations, initiating conversations, explaining own thoughts, etc.) and inappropriate social
interaction (e.g., inappropriate physical expression, inappropriate use of language, situationunrelated speaking, interrupting ongoing conversations, etc.). Engagement in these types of
behaviors was recorded by observations in this study, this approach was modified in the current
study by incorporating observational data from a source that is not directly involved in the
intervention. Thus, a project-based survey was created based on a blend of the areas of social
interactive skills discussed in the Feng et al. study. The survey contains 10 questions that cover
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three areas of Social-Interactive Behaviors (i.e., Social Initiation, Social Engagement, and
Conversational Reciprocity). Social Initiation and Social Engagement have three questions on
the survey, and Conversational Reciprocity as four questions. The questions are designed based
on the following operational definitions for the three categories of social-interactive behaviors.
Social Initiation refers to the engagement in the following tasks: sharing with others; non-verbal
and verbal social initiation and expression; and seeking help when a task is not understood.
Social Engagement refers to the engagement of the following tasks: compliance with
task/demand, response to task, and active engagement in task. And Conversational Reciprocity
refers to the engagement in the following: appropriate verbal responding, expression of own
thoughts and beliefs, expression of other’s thoughts and beliefs, and maintaining on-topic
reciprocal conversation. The survey provided the parent with instructions to rate their child’s
behaviors while interacting with others over the last seven days and begins with “In the last
week, when given the opportunity …” and lays out the ten questions. The survey contains
questions such as, “How often did your child share with others? (e.g., Shared toys with siblings)”
and “How often was your child able to maintain a back-and-forth conversation and remain on
topic?”. The survey was used throughout the entirety of the intervention, including during the
baseline phase. Following each session with the child, the parent was sent a link to the survey for
them to fill out via Qualtrics. Their responses were automatically recorded in Qualtrics.
Social Validity Assessment
Social validity is an important component to the single-case subject design in that there is
a direct focus on intervention goals and direct evaluation of how the intervention effects have
generalized to impact the participant in their everyday life (Kazdin, 2011). A modified version of
the Treatment Evaluation Inventory Short Form (TEI-SF) was used to assess social validity
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(Kelley et al., 1989; for the Social Validity Assessment, see Appendix J). The survey was
modified for better readability and to include terms related to the target population of this study
(i.e., individuals with ASD), but the number of items and the method for scoring the survey
remain consistent with the original instrument designed by Kelley et al. (1989). The TEI-SF is a
9-item survey instrument utilized to evaluate the parents/guardians’ acceptance of a specific
intervention given to their child (Kelley et al., 1989). Items on the TEI-SF are rated by parents
using a 5-point Likert scale, where 1 indicates strongly disagree and 5 indicates strongly agree
for all items and with item six being reverse scored (Kelley et al., 1989). The scores on this
instrument range between 9 to 45, where the higher the score the more the parent accepts the
intervention, a moderate score on the instrument would be a score equal to 27 (Kelley et al.,
1989). The survey aimed to help determine the impact of the intervention on the
parents/guardians’ acceptance of the outcomes following the perspective-taking intervention.
Treatment Integrity
A project-developed criterion checklist evaluating intervention implementation was used
to determine whether the researcher implemented the intervention with integrity for each
participant. Data were tracked to ensure that each participant met competency for each phase
prior to the introduction of a new phase/level of the intervention. The primary purpose of
utilizing a criterion checklist is to scaffold the learning process and ensure that each participant
has learned the skills necessary to apply the knowledge in addition to learning new skills, while
also ensuring treatment fidelity. Thus, each of the six levels of intervention have specific criteria
to be met before the participant can continue to the next level of the intervention. Additionally,
for each set criterion, competency was set to be met with 75% accuracy before the participant
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was able to move on into the next phase/level of the intervention (for Criterion Checklist for
Data Tracking and Progress Monitoring, see Appendix F).
Procedures
The procedures utilized in this study were modeled from several studies that have applied
a ToM and social skills intervention to mediate effects on social interactions and ToM-related
assessments in individuals with ASD (Feng et al., 2008; Hadwin et al., 2015; Howlin et al.,
1999/2012). The procedure incorporated several tiers of execution. The following section
outlines in detail each of the following tiers: baseline and intervention.
Baseline
During the baseline phase of the study, the researcher began to collect data through a
tiered approach. The baseline data collection phase began for all six participants at the same
time. The researcher meet with the participants individually for 15 to 30 minutes on a weekly
basis using Microsoft Teams through the Microsoft 365 Business Account mentioned previously.
During the initial session, the researcher started by administering the ToM subtest from
the Social Perception Domain of the NEPSY-II (Korkman et al., 2007). Immediately following
that, the researcher administered the first ToM Task Video Probe set. As soon as the session
concluded, the researcher calculated the raw score for the ToM Task Video Probe Set and each
data point was plotted for the participant. The researcher also scored the Social Interactive
Survey completed by the parent and plotted the results on the participant’s graph. Details
regarding the scoring for the ToM Task Video Probes and the Social Interactive Survey are
discussed in the data analysis section of this chapter. Because a multiple-baseline design was
chosen for the present study, the researcher continued to administer the ToM Task Video Probe
Sets at the beginning of each session with the child and asked the parents to complete the Social
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Interactive Survey weekly until five baseline data points were obtained for the participants.
Afterwards, the first set of two participants started the intervention phase. Each participant
attended an individual virtual session weekly. The researcher continued to gather baseline data
for the remaining four participants. The researcher moved the next set of participants into the
intervention phase after two sessions of the previous pair being in the intervention phase. Then
the researcher moved the third set of participants into the intervention phase.
Intervention
The intervention was administered over the course of six weeks per participant.
Participants came to one 30 to 60-minute session weekly where each participant received oneon-one training with the perspective-taking intervention (Hadwin et al., 2015). The first part of
each intervention session resembled the baseline phase, in which the first 10 to 15-minutes of the
session started by asking the participant to complete a ToM Task Video Probe Set. Throughout
the implementation of the intervention phase of the study, it was imperative for the ToM Task
Video Probe to be conducted at the beginning of every session so that the researcher can get an
accurate assessment for the skills retained from the previous session. For the remaining 20 to 50minutes of the session, the participant engaged in Hadwin et al.’s perspective-taking
intervention. During this time, the researcher took on the role of the interventionist.
The intervention is designed to be flexible and allows for the interventionist to follow the
pace of the participant and guide the participant through the six levels. Each level of perspectivetaking intervention is designed to build on previously learned perspective-taking skills. The
intervention provides flexibility to the interventionist when skills are needed to be taught to the
participant, thus allowing the participant to feel comfortable with the skill and criterions can
assess knowledge of the skills. The interventionist tracked data and monitored progress
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continuously throughout the session in order to ensure competency for each of the intervention
parts was being met by the participant. Participants were required to meet competency for each
level with 75% accuracy before the interventionist moved on to the next part or phase. The
results of the progress monitoring through the use of the perspective-taking criterion checklist
helped the interventionist keep record of where to begin the intervention the following session
and whether or not the intervention was implemented with fidelity across participants.
Follow-up
One-week following the intervention, the interventionist sent each parent the final social
interaction survey and the social validity survey. Additionally, the final ToM Task Video Probe
Set and the post-test ToM subtest from the Social Perception domain of the NEPSY-II (Korkman
et al., 2007) were administered to the participant.
Data Collection Procedures
There were several methods of data collection that were utilized throughout the study.
The study was split into three major tiers of data collection that correspond directly with each of
the parts of the study. In this section, each tier is outlined in detail and includes how data were
collected, scored, and interpreted during the Baseline, Intervention, Follow-Up/Post-Intervention
tiers.
Baseline Data Tracking Design
As stated previously, during the baseline data tracking tier, participants were asked to
complete a ToM Task Video Probe Set on a weekly basis until five baseline data points are
achieved for each participant. Each task probe set has three parts: First-Order True Belief, FirstOrder and Second-Order False Belief, and Third Order Belief tasks. The First-Order True Belief
task contains four questions with two answer choices. The First-Order and Second-Order False
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Belief task contains six questions with two answer choices. The Third-Order Belief task contains
five questions with the first four questions containing two answer choices and final question
containing three answer choices. Each correct answer on the questions were scored as one point,
all wrong answers were scored zero. There is a total of 15 possible points that the participant can
get. The researcher added up the correct points and calculated a raw score for the weekly probe.
The raw score data were collected and plotted weekly starting in the baseline phase and
continuing through the follow-up phase of the study. Additionally, to track social interactive
behaviors for each participant, the participant’s parent was asked to fill out the survey weekly.
The survey contained 10 social-interaction questions across the three areas of social initiation,
social engagement, and conversational reciprocity. As stated before, Social Initiation and Social
Engagement have three questions on the survey, and Conversational Reciprocity has four
questions. Because the survey utilizes a 7-point Likert scale with corresponding percentages, the
researcher plotted the percentages for each of the questions in the three areas of social interaction
for the parent survey. Finally, the researcher scored the pre-test NEPSY-II ToM subtest
(Korkman et al., 2007) and retained the raw score to compare and discuss it to the post-test raw
score.
Post-Intervention Data Tracking
Design
Following the completion of the intervention, the interventionist conducted a postintervention data collection phase. One week after the completion of the intervention, the
interventionist administered the post-assessment in ToM with each participant (i.e., Theory of
Mind subtest of the NEPSY-II; Korkman et al., 2007) and parents were asked to fill out the
social-interaction survey (for the Social-Interaction Survey, see Appendix I) and the TEI-SF
social-validity survey (for the Social Validity Assessment, see Appendix J). The purpose of the
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social validity assessment was to indicate whether the parents found the intervention to be an
appropriate modality for targeting skills related to perspective-taking.
The pre and post raw scores are discussed in the results section of the present dissertation
(i.e., did participants demonstrate gains in their overall ToM scores from pre to post measure?).
The interventionist utilized multiple modalities to analyze and integrate the data collected to
determine whether the novel perspective-taking intervention successfully mediated social
interactive behaviors and whether there was an improvement in ToM abilities. These modalities
are discussed in more detail later in this chapter.
Data Analysis
The research design utilized in the study is a multiple case single-subject design that
monitors changes in the social-interactive behaviors and improvement on ToM related tasks as a
result of an intervention that targets perspective-taking skills. Data were collected weekly and
plotted on each participant’s graph. For the ToM Task Video Probes, raw scores were calculated
and plotted (for Theory of Mind Video Probe Data Collection and Progress Monitoring Record
Forms, see Appendix H). For the Social Interaction Survey, percentages for each question within
each area of social interaction (i.e., Social Initiation, Social Engagement, and Conversational
Reciprocity) were plotted for each survey received. For both of these measures, it was expected
that participants would improve in their ability to demonstrate ToM related skills (e.g., inferring
the mental states of others, displaying knowledge that seeing leads to knowing) and that they
would increase in the percentage of time that they display appropriate social interactive
behaviors across the three areas of social interaction. Thus, increasing trends observed in
appropriate social interactions will help to determine whether or not the perspective-taking
intervention had an impact on social skills. As part of the data evaluation procedure for the ToM
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Task Video Probes data and the Social Interactive Survey data, the researcher employed a visual
inspection procedure of the graphed data (Kazdin, 2011). This procedure allowed the researcher
to visually examine the graphed data and make inferences about the reliability and/or consistency
of the perspective-taking intervention on ToM related skills and social-interactive behaviors
(Kazdin, 2011). According to Kazdin, there are five characteristics on which the visual
inspection procedure depends on the magnitude (e.g., mean or level) of change, the rate (e.g.,
trend or latency) of change, and nonoverlapping data across phases. The researcher first looked
at the changes in the level across the phases in order to assess for magnitude of change. The
graphed data were evaluated for stark shifts or discontinuity patterns from the end of the baseline
phase to the beginning of the intervention phase and from the end of the intervention phase to the
follow-up phase of the study. Additionally, the changes in trend or slope were utilized in order to
look at the rate of systematic change over time. Lastly, the researcher utilized the nonoverlapping
data procedure as part of the visual inspection which employs the rate and magnitude of change
referenced above. Nonoverlapping data entails visually inspecting the data and looking to see if
the values plotted during the baseline phase do not overlap with the data points plotted during the
intervention phase (Kazdin, 2011). Using a combined approach in the visual inspection
procedure by inspecting for changes of rate and magnitude across the intervention phases and
observing to see that there are no overlapping data, the researcher can be sure that the observable
changes are reliable and will favorably provide evidence to support the answers to the research
questions proposed in the current study (Kazdin, 2011).
In addition to the multiple-baseline data, supplemental measures were utilized in order to
better represent and measure the broader constructs related to perspective-taking and ToM
(Kazdin, 2011). More specifically, the pre-post ToM standardized assessment (e.g., the Theory
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of Mind subtest of the NEPSY-II; Korkman et al., 2007) was used as the supplemental measure.
Although no statistical analyses were conducted to compare the pre and post scores due to the
potential impact of practice-effects, test-retest reliability, and because the relatively small sample
size, differences in pre- and post-scores were noted and discussed in the results section of the
present dissertation (i.e., did participants demonstrate gains in their overall ToM scores from pre
to post measure?). Finally, the TEI-SF instrument discussed previously was used to assess
parents/guardians’ acceptability of a behavioral intervention given to their child. In the
development of the instrument, Kelley et al. (1989) reported that the TEI-SF yields high internal
consistency with the coefficient alpha = .85. The modification of the TEI-SF will not be used to
calculate validity and reliability scores, rather it will be used to provide further data as to whether
or not the intervention is viewed as acceptable to the parents/guardians of the participants.
Trustworthiness
Interobserver Agreement
Three graduate students in a graduate program in a western state were trained by the
researcher as interobserver data collectors on the Social Interaction Survey data frequency
scoring, the Social Validity Survey, ToM Task Video Probe Set raw score calculations, and the
pre- and post-test NEPSY-II Theory of Mind subtest scoring. Training was conducted prior to
the baseline data collection phase by how each probe and survey is scored. Each graduate
assistant was assigned to multiple participants, they were required to watch each session and
independently track data using the data collection measures and forms. Following the
independent scoring, the graduate assistants uploaded their findings to the secure OneDrive
through the Microsoft 365 Business Account for the researcher to access. To ensure the highest
level of trustworthiness, the researcher conducted interobserver agreement calculations on every
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survey, ToM Task Video Probe Set administered during the study, and the NEPSY-II subtest
scores. A frequency ratio method was used to compute agreement between the researcher and the
graduate student(s) employed to be interobserver data collectors (Kazdin, 2011). This method
was selected because scores for the two measures would be independently scored and then
agreement would be calculated. Agreement is calculated by taking the scores on one of the
measures from both the researcher and the graduate student interobserver, taking the smaller
total/score and dividing it by the larger total/score and multiplying it by 100 to get a frequency
ratio (Kazdin, 2011). Generally, agreement is acceptable if the frequency ratio meets or surpasses
80% agreement (Kazdin, 2011).
Threats to Validity
Potential threats to validity must also be discussed. Even though single-case research is
more focused on internal validity since a single study cannot generalize to a larger population, it
may be worth noting some potential threats to external validity. A potential threat to external
validity is generality across behavior-change agents (Kazdin, 2011). Another threat to validity is
related to threats of data-evaluation validity, specifically insufficient data and mixed data
patterns (Kazdin, 2011). In the current study, insufficient data may be an issue if participants
drop out, baseline data cannot be collected, the phases in which the intervention takes place
cannot produce stable results overtime, or if the project is halted due to COVID-19. Lastly,
mixed data patterns can also pose a threat to external validity because the intervention utilizes
demonstrations and practice trials (Kazdin, 2011). Demonstrations become an issue because
there is variability among the participants in the study and thus, the responses to the intervention
may vary across participants (Kazdin, 2011). Because the intervention utilized in this dissertation
is a skills-based intervention, demonstrations are necessary to the development of skills. Thus,
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the interventionist will take detailed notes regarding demonstrations (e.g., how many times
demonstrations were repeated for the same items for each participant) to evaluate whether they
could have potentially influenced the performance of the participants. Lastly, the interventionist
chose to administer probes for data collection at the beginning of sessions in order to avoid
practice effects.
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CHAPTER IV
RESULTS
The purpose of this study was to examine the effectiveness of an established perspectivetaking intervention on the development and improvement of Theory of Mind (ToM) and social
interactive skills in individuals diagnosed with Autism Spectrum Disorder (ASD). The study
utilized a multiple-baseline design across six individuals; however, due to one participant
dropping out of the study at week four, complete data are available for only five individuals. The
intervention implemented was the perspective-taking intervention utilized in Teaching Children
with Autism to Mind-Read: The Workbook by Hadwin et al. (2015). The constructs observed and
measured to determine the effects of the intervention were TOM and social interactive behaviors.
Several outcome measures were used in the data collection process. To determine if the
intervention had an impact on the development of ToM, the project-developed Theory of Mind
Video Probes were used as a weekly measure, and the Theory of Mind subtest of the
Developmental NeuroPsychological Assessment, 2nd Edition was utilized as a pre- and poststudy measure (NEPSY-II; Korkman et al., 2007). Social interactive behaviors, including social
initiation, social engagement, and conversational reciprocity were measured using a projectdeveloped social-interaction survey that was completed by participants’ parents on a weekly
basis. Two other outcome measures were used to provide additional data regarding treatment
integrity and social validity. During the intervention, the researcher utilized a project-developed
criterion checklist to track how the intervention was being implemented and to ensure that each
participant understood the task before moving on to the next level of the intervention. Finally,
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the study utilized a project modified social validity survey, the Treatment Evaluation Short Form
(TEI-SF; Kelley et al., 1989), which shed light on parent perceptions of how the study went and
its appropriateness for their child. Within this chapter, I discuss the results in greater detail and
follow a visual inspection procedure to analyze the collected data for the outcome measures
(Kazdin, 2011). A detailed discussion of the intervention’s impact on the participants, as well as
the limitations and future directions of the study is included.
Participants
All participants had a clinical diagnosis of with Autism Spectrum Disorder (ASD), Level
1: Requiring Support. Level 1 is the highest functioning level of severity for ASD. According to
the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-V; American
Psychiatric Association [APA], 2013), individuals categorized under Level 1 severity (“requiring
support”) show significant deficits in the areas of social communication and restrictive-repetitive
behaviors. More specifically, in the area of social communication, individuals diagnosed with
Level 1 often display challenges with initiating social interactions with others, may respond in an
atypical way to social overtures, and may even display a decreased interest in the development of
social interactions with others (APA, 2013). In the area of restrictive and repetitive behaviors,
individuals with Level 1 may display inflexibility in their behaviors which can interfere with
how they function across a variety of settings. They may also have difficulties with transitions
between activities, and they may experience challenges with organizing and planning (APA,
2013). More detailed information specific to the difficulties each participant experiences as it
relates to their diagnosis were not provided to the researcher for the present study. Below in
Table 1 are the demographic and assessment related information about each participant. The IQ
and verbal scores were used as inclusion criteria. The sections following provide additional
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detailed information about each individual participant and the observable behaviors recording by
the examiner throughout the sessions.

Table 1
Participant Demographic and Cognitive Ability Scores
Participant
Pseudonym

Age

Sex

IQ Score

Verbal Score

Eric

10

Male

106 (Average)

103 (Average)

Ben

11

Male

108 (Average)

113 (High Average)

Annie

11

Female

110 (Average)

108 (Average)

Sandy

12

Female

103 (Average)

108 (Average)

Joshua

10

Male

121 (Superior)

113 (High Average)

Participant: Eric
Eric attended every scheduled session with the experimenter, for a total of 12 sessions.
Throughout the study, Eric was outspoken, often interrupted the experimenter, and was easily
distracted which required a lot of redirection. He needed verbal reinforcement and incentives to
engage with the experimenter, and when he received these items, he became more compliant. For
all sessions, Eric was in a quiet space; however, sometimes he had outside distractions or
brought items to sessions that became a distraction. During these times, Eric was easily
redirected to the task presented by the examiner; however, he did have a difficult time focusing
and had to have material (e.g., video probes; questions) repeated multiple times so that he could
understand the material presented to him. There were other times when the internet connection
was poor, so material had to be repeated. Eric appeared to have fun during some sessions and
was inquisitive at times about the session content, but overall, during most sessions he seemed
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eager to finish the session and “earn time” to play a game with the examiner. Eric appeared to
understand everything that was said to him and would at times impulsively answer questions
before the experimenter had an opportunity to finish asking the question. Eric required a lot of
verbal positive reinforcement to engage with the experimenter, and this was especially true when
he was distracted by what was going around him or if he was eager to finish.
Participant: Ben
Ben attended every scheduled session with the experimenter for a total of 12 sessions. He
was compliant for every session. Throughout the study, Ben was often shy, reserved, and softspoken; however, when he did speak, he was quick to answer and engaged appropriately with the
experimenter. Most sessions, Ben was surrounded by others or was in the car. During sessions
where there were many distractions present, Ben had a difficult time focusing and had to have
material (e.g., video probes; questions) repeated multiple times so that he could understand the
material presented to him. There were other times when the internet connection was poor and so
material had to be repeated because he would voice that he did not hear what was just said. Ben
appeared to have fun during some sessions and was inquisitive at times about the session content,
but overall, during most sessions he seemed eager to finish the session. Ben appeared to
understand everything that was said to him and would at times impulsively answer questions
before the experimenter had an opportunity to finish asking the question. Ben required a lot of
verbal positive reinforcement in order to engage with the experimenter, and this was especially
true when he was distracted by what was going around him or if he was eager to finish.
Participant: Annie
Annie attended every scheduled session with the experimenter for a total of 12 sessions.
Throughout the study, Annie was engaged with the experimenter and facilitated conversations
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about the material on a regular basis. Annie was in an environment where there were no
distractions for most sessions, and she did not have a difficult time focusing during the sessions.
Material (e.g., video probes, questions) only had to be repeated if there were connection issues
with the internet and she would voice that she did not hear what was just said. Annie appeared to
have fun during most sessions and was inquisitive at times about the session content. Most
session was followed by a game that Annie would often pick out as an incentive for her to
participate, usually she initiated wanting to play a game with the experimenter after the session
concluded. She engaged with the experimenter and appeared to enjoy spending time with the
experimenter following the sessions. Annie appeared to understand everything that was said to
her and would at times impulsively answer questions before the experimenter had an opportunity
to finish asking the question.
Participant: Sandy
Sandy attended every scheduled session with the experimenter for a total of 16 sessions.
Throughout the study, Sandy was receptive to the material, engaged appropriately with the
examiner, and appeared to be very open and honest with her answers because she would often
admit if she did not know something or would tell the experimenter if she guessed on a question.
During sessions, Sandy was usually in a quiet place, and she was able to pay attention and focus.
Only on a couple of occasions Sandy had difficulty hearing the video due to internet issues and
asked for the videos or the question to be repeated. Overall, Sandy appeared to have fun during
the sessions and enjoyed spending time with the examiner. Most sessions were followed by an
interactive game.
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Participant: Joshua
Joshua attended every scheduled session with the experimenter for a total of 16 sessions.
Throughout the study, Joshua was polite, at times shy, and did not speak unless he was spoken
to; however, when he did engage in conversation, he engaged appropriately with the
experimenter and was easy to build rapport with. For all sessions, Joshua did not have any
distractions around him, and he often wore headphones. There were few times when the
examiner had to repeat the material presented e.g., video probes; questions), but this was mostly
due to poor internet connection. Joshua appeared to have fun during some sessions and at times
asked follow-up questions about the session content. He appeared to understand everything that
was said to him. Joshua responded well to verbal reinforcement throughout the study and
appeared to enjoy playing games with the examiner at the end of the sessions.
Data Analysis
The present study utilized a multiple baseline across participants design, meaning that the
duration of phases (i.e., baseline, intervention, follow-up) varied for participants and the
implementation of the intervention was staggered. Participants were randomly paired to reduce
attrition. Eric and Ben were paired, Annie and the participant who dropped out were paired, and
Sandy and Joshua were paired. All participants began the study together in the baseline phase,
then they were staggered as they entered the intervention phase. More specifically, after five
sessions in the baseline phase, the first pair of participants, Eric and Ben, started the intervention
for six sessions and one follow-up session. Following Eric and Ben, Annie entered the
intervention phase at week seven and then Sandy and Joshua entered the intervention phase at
week nine. Table 2 summarizes the amount of time that participants spent in the baseline phase,
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intervention phase, follow up phase, and the total number of sessions that each participant
completed.

Table 2
Participant Participation Information
Number of Sessions
Baseline
Phase

Intervention
Phase

Follow-Up
Phase

Total
Completed

Eric

5

6

1

12

Ben

5

6

1

12

Annie

7

6

1

14

Sandy

9

6

1

16

Joshua

9

6

1

16

Participant

Data were recording for all sessions using the two outcome measures (i.e., Theory of
Mind Task Video Probes and Social-Interaction Survey). The Theory of Mind Task Video
Probes were shown at the beginning of every session with each participant. Probes were used to
measure progress of the development of skills related to the acquisition of ToM. Additionally,
the project-based Social-Interaction Survey was provided to each participants’ parent (i.e., the
parent who signed up and signed consent for their child to participate in the study) weekly via
Qualtrics to fill out to assess the areas of social initiation, social engagement, and conversational
reciprocity. In addition to the Theory of Mind Task Video Probe data, the Theory of Mind
subtest of the NEPSY-II was also used as a pre-post supplemental measure to observe the
development of ToM. More specifically, the Theory of Mind subtest of the NEPSY-II was given
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prior to the start of the intervention and one-week after the intervention was completed during
the follow-up session.
In addition to the constructs measured, a project modified Social Validity Survey, the
Treatment Evaluation Inventory Short Form (TEI-SF), was given to each parent one-week postintervention to observe how aggregable parents found the intervention to be for their child.
Finally, in order to ensure the integrity of treatment, the project-developed criterion checklist
was employed throughout the intervention phase for each intervention level (i.e., Level 1-Visual
Perspective Taking; Level 2-Complex Perspective Taking, etc.) in order to determine if the
intervention was implemented with accuracy.
Interrater reliability was calculated for the task probes, the pre and post-test scores of the
Theory of Mind subtest of the NEPSY-II, and the surveys employed in the present study and are
outlined in Table 3. Scores equal or above 0.9 indicate excellent internal rater reliability;
between 0.9-0.8 yield good; between 0.8-0.7 yield acceptable; 0.7-0.6 yield questionable; 0.6-0.5
yield poor; less than 0.5 yield unacceptable.

Table 3
Interrater Reliability Scores for Measures

ToM Task
Video Probe

NEPSY-II
Theory of
|Mind Subtest

Social Interaction
Survey

Social Validity
Survey

Eric

0.90

0.5

1.0

1.0

Ben

0.75

0.0

1.0

1.0

Annie

0.85

0.0

1.0

0.0

Sandy

1.00

0.0

1.0

1.0

Joshua

1.00

0.0

1.0

1.0

Participant
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Interrater reliability was calculated by counting the number of ratings in agreement for
each measure between the experimenter and the interrater, then dividing the total number of
agreements by the total number of ratings included and converting that number into a percentage.
It should be noted that due to technical issues (e.g., internet connectivity, video storage issues),
some participants had a video or two that were not recorded and/or the audio from the video was
missing. As a result, interrater scores were not calculated for the individual sessions. Thus,
scores between the experimenter and the interrater were only compared and used to calculate
interrater reliability when both scores were available. For the ToM Task Video Probes, the
percentage of sessions viewed by the additional observer included in the interrater reliability
scores calculated are between 83% and 100%. For the NEPSY-II ToM Subtest and the surveys
completed, interraters were able to access all the data to calculate scores, thus 100% percentage
of sessions were included interrater reliability scores.
Visual Analysis
A visual inspection procedure, as outlined by Kazdin (2011), was utilized on the graphed
data for the outcome constructs (i.e., Theory of Mind Task Probes Social Interaction Survey).
The visual inspection procedure was used in order to make inferences about the reliability and/or
consistency of the perspective-taking intervention on ToM related skills and social-interactive
behaviors. For the next two sections, the following characteristics are discussed: the magnitude
(e.g., mean or level) of change, the rate (e.g., trend or latency) of change, and nonoverlapping
data across phases.
Outcome Construct: Theory of Mind
The outcome construct of Theory of Mind (ToM) was evaluated through the ToM Task
Video Probes. The probes measured how well participants were able to answer first-order,
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second-order, and third-order ToM questions by first watching short videos that used characters
and depicted perspective-taking stories, then answering the ToM questions. The probes were
administered to each participant at the start of every session and followed the same format. The
first video and questions were geared toward first-order theory of mind; the second video and
questions were aimed toward second-order ToM, and the third video and questions within each
probe targeted third-order ToM. The other supplemental measure used to look at the
development of ToM was through the use of the NEPSY-II Theory of Mind subtest as a pre-post
measure. Participants were given the pre-test at the start of the first baseline session and the posttest was administered at the beginning of each participants’ follow-up session.
Figure 1 presented below provides a visual representation of each participants’ accuracy
in answering probe questions rated to First-Order, Second-Order, and Third-Order ToM on the
Theory of Mind Task Probes. More specifically, the raw scores were obtained and plotted for
number of weeks that the participants participated in the study and are split into three sections:
the baseline phase, the intervention phase, and the post-intervention follow-up phase.
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Figure 1
Multiple Baseline Across Participants: Theory of Mind Task Probes
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The first characteristic observed as part of the visual analysis procedure is the magnitude.
The magnitude is observed by looking at the changes in the mean or level across the baseline and
intervention phases. When looking at the changes in means across the baseline and intervention
phases for all participants, the average rate of raw scores for the baseline phase is 14.3 and the
average rate of raw scores for the intervention phases is 14.4. When looking at the changes in
level across the baseline and intervention phases, there is no clear shift in performance from one
phase to the other. More specifically, for the most part the level appeared to remain stable across
both phases and the level changes observed are not stable or consistent for the subsequent data
points collected in the intervention phase. Thus, the data suggest that the intervention was not
significantly associated with changes when looking at the magnitude of the change for both the
mean and level.
Additionally, when looking at the linear trend line of the probe raw scores, there is
limited evidence to suggest change over time. More specifically, changes in trend or slope do not
show a dramatic change from the baseline phase to the intervention phase and there is no obvious
slope in the data points, with only one point difference. Thus, indicating that the changes in mean
is a better indicator for data that have little to no slope (Kazdin, 2011).
Further, when looking at the latency of change as part of the visual inspection, it is
important to look at the time between when the intervention was started and when change was
recorded. Figure 1 shows that each participant answered consistently the same across most of the
items with there being very limited variability between the scores. Thus, indicating that latency is
irrelevant as there is no obvious shift as the intervention progress. Due to this, it cannot be
reliably determined that the intervention led to change in the way that the participants answered
the questions on the Theory of Mind Task Probes.
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Finally, when looking at whether the raw scores between the baseline phase and
intervention phase approach or overlap each other, it is clear that there is overlap and that the
majority of the raw scores are in the same range across both phases. Specifically, for Eric, the
percentage of non-overlapping data (PND) is 0%; for Ben, the PND yielded 16%; for Annie, the
PND yielded 7%; Sandy, the PND was 12%; and for Joshua, the PND was 25%. Thus, when
looking at the overall pattern as part of the visual inspection procedure, the changes are not
reliable and do not meet experimental criteria. Consequently, the data suggest that the
experimental criteria outlined for visual inspection are not met, thus making it is difficult and
unreliable to discern whether or not the intervention aided in the development of ToM.
The Theory of Mind subtest of the NEPSY-II (Korkman et al., 2007) was utilized as a
supplemental pre-post measure. No statistical analyses were conducted due to the potential
impact of practice-effects, test-retest reliability, and due to the small sample size; however,
participants’ pre-post raw scores are discussed in order to deduce additional possible conclusions
about the acquisition of ToM. The pre-test NEPSY Theory of Mind subtest was given during the
initial session and the post-test was administered during follow-up session with each participant.
There was not any observable change for all participants between pre and post-test scores, rather
the data varied. It should be noted here that it was observed that on the some of the post-test
administrations, participants remembered some of the items and appeared to interpret the
answers literally. Further, some participants were very distracted while taking the NEPSY-II
subtest or had poor connectivity, and as a result had to have the questions repeated, which can
impact the standardized administration of the test. Additionally, a limitation noted by the
examiner during administration of the pre- and post-tests was that some items were difficult to
administer in an online format and participants appeared to have a difficult time comprehending
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the tasks at times due to the nature of the administration. Table 4 provides the pre and post-test
raw scores for each participant on the subtest.

Table 4
Participant Pre- and Post-test NEPSY-II Raw Scores
Participant

Pre-Test Raw Score

Post-Test Raw Score

Eric

17

20

Ben

22

21

Annie

24

28

Sandy

23

22

Joshua

26

26

Note. All scores are out of 28 possible points. 28 points indicate a perfect score on the subtest.

Additionally, interrater reliability scores for all pre and post-test NEPSY-II Theory of
Mind subtest scores yielded an agreement of 0.4, indicating poor agreeability. Often the
differences in scores between the examiner and the interrater were the result of how specific
items were scored based on the response. Additionally, because it the raters had not received
previous training on how to score the NEPSY-II Theory of Mind Subtest, the researcher
provided scoring training and materials to the raters to help them; however, due to the previous
lack of training on the NEPSY-II this may have added potential error in scoring. Overall, the
supplemental Theory of Mind subtest did not appear to provide substantial evidence to suggest a
significant change in ToM and perspective taking as a result of the intervention implemented in
the study.
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Outcome Construct: Social Interactive
Behaviors
The outcome construct of social interactive behaviors was measured using a survey given
to each participants’ parent weekly. Figure 2 presented below provides a visual representation of
each participants’ parent responses on the Social-Interaction Survey and how they perceive their
child’s behaviors in the areas of social initiation, social engagement, and conversational
reciprocity. All parents did not fill out at least one of the weekly surveys they were sent, thus a
data point is not plotted for each missing parent survey.
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Figure 2
Multiple Baseline Across Participants: Social Interaction Survey
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Note. The data in the Figure represent parent perceptions of their child’s social interactive
behaviors. The percentage of time that the behavior is occurring for the three areas of social
interaction: social initiation, social engagement, and conversational reciprocity was calculated on
a weekly basis from parents. Each parent had at least one data point missing where they did not
fill out the survey for that particular week.

The first characteristic observed as part of the visual analysis procedure is the magnitude.
The magnitude is observed by looking at the changes in the mean or level across the baseline and
intervention phases. When looking at the changes in means across the baseline and intervention
phases for the three areas of social interaction, the average percentage rate for the baseline phase
across participants for social initiation is 42.3% and the average percentage rate for the
intervention phases is 43.8%. In the area of social engagement, the average percentage rate for
the baseline phase across participants is 43.2% and the average percentage rate for the
intervention phases is 48.9%. And in the area of conversational reciprocity, the average
percentage rate for the baseline phase is 45.6% and the average percentage rate for the
intervention phases is 50.3%. Visually, when looking at the changes in level across the baseline
and intervention phases across all participants, there is no clear shift in performance from one
phase to the other for all three areas of social interaction as reported by parents on the SocialInteraction Survey. In fact, for all three areas of social interaction, individual data points plotted
for the intervention phase also indicate variability and for some data points there are stark shifts,
thus it cannot be distinguished that the shifts were as a result of the intervention. Overall, the
data suggest, that the intervention was not significantly associated with changes when looking at
the magnitude of the change for the level for the three areas on the Social-Interaction Survey.
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Additionally, when looking at the linear trend lines, the changes in trend or slope as part
of the visual inspection procedure do not show a dramatic change from the baseline phase to the
intervention phase, rather there are stark changes within each phase. More specifically, just as
observed with the Theory of Mind Task Video Probes, changes in trend or slope did not show a
dramatic change from the baseline phase to the intervention phase and there was no obvious
slope in the data points. Thus, indicating that the changes in mean is a better indicator for data
that have little to no slope (Kazdin, 2011).
Further, when looking at the latency of change as part of the visual inspection, it is
important to look at the time between when the intervention was started and when change was
recorded. Figure 2 shows that in all three areas the change did not remain consistent and stable in
either of the phases across all participants. Due to the scores varying from week to week and
there not being a significant change between the baseline phase and intervention phase, it cannot
be reliably determined that the intervention led to change in the way that the participants’ parents
answered the questions on the Social Interaction Survey. Thus, indicating that latency is
irrelevant as there is no obvious shift as the intervention progress.
Finally, when looking at whether the percentages for all three areas of the Social
Interaction Survey between the baseline phase and intervention phase approach or overlap each
other, it is clear that there is overlap and that many of the percentages are in the same range
across both phases for all participants. Consequently, when looking at the overall pattern as part
of the visual inspection procedure, the changes are not reliable and do not meet experimental
criteria. Therefore, the data suggest that the experimental criteria outlined for visual inspection
are not met, thus making it is difficult and unreliable to discern whether or not the intervention
aided in how each participants’ parent perceived change in the three areas of social interaction.
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Overall, there is not sustainable evidence to suggest that the perspective-taking
intervention aided in the acquisition or expression of more appropriate social interactive
behaviors as measured and analyzed by the visual inspection procedure on the social interactive
survey; however, more flexible criteria may suggest otherwise.
Social Validity Survey: Treatment
Evaluation Inventory Short
Form (TEI-SF)
The modified Social Validity Survey was provided to parents at the conclusion of the
study. The aim of the survey is to observe whether or not the parent viewed the intervention as
acceptable as a behavioral intervention given to children with ASD. Only four out of five parents
submitted answers to the survey. Of the parents who answered, they viewed the intervention as
moderately to strongly acceptable as an intervention for children with ASD. Questions that were
included on the survey included assessing for the parents’ perception of their willingness to use
the intervention to change their child’s behavior, the favorability of the procedures used in the
study, the intervention’s acceptability as a way of helping their child engage in appropriate social
interactions, and overall reaction to the intervention, whether positive or negative. Table 5 below
provides the scores for each parent who answered the survey at the end of the study.
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Table 5
Parent Scores on Social Validity Survey, Treatment Evaluation Inventory Short Form (TEI-SF)
Participant

Rate of Acceptability

Eric

Strongly

Ben

Strongly

Annie

Parent did not submit survey/Acceptability not determined

Sandy

Strong

Joshua

Moderately

Note. A rate of acceptability is provided based on how many points a parent rates the
intervention out of a total of 45 possible points. The higher the score the greater the acceptance
of the intervention was given by parents. A “moderate” acceptability rate on the TEI-SF would
yield a score of 27 for each participants’ parent on a total of nine items on the survey.

Treatment Integrity
A project-developed criterion checklist was used to evaluate the intervention
implementation by evaluating whether the proper procedures were followed in the
implementation of the intervention. When the correct procedures were followed, each participant
had to meet competency at a rate of 75% for the phase before moving to the next phase/level of
the intervention. Specifically, within each level, participants were asked questions based on the
concepts explained and taught within that level. The project-based checklist utilized questions
embedded into the intervention levels themselves to ensure that the implementation of the
intervention was consistent across each participant. The researcher set the criterion for each level
at 75% and each participant was able to meet the criterion on the first attempt with more than
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75% accuracy, not only indicating that the procedure is stable across participants but also
indicating that the participants understood the progression of the intervention.
Intervention Effectiveness
Overall, it appears that the intervention was not an effective method to increase
participants’ ToM and perspective taking skills as measured by the four outcome measures. It is
important to broadly look at the research questions proposed in the present study. The first
research question is: do children with ASD demonstrate greater ability to pass belief tasks (i.e.,
true-belief, first-order false belief, second-order false belief, third-order false belief) on a
repeatable ToM measure across the intervention as measured by the number of correct responses
on ToM belief tasks over time? The data overall do not suggest that the participants
demonstrated greater ability to pass belief tasks as a result of the intervention, rather it appeared
that ToM was developed substantially and intact prior to the implementation of the intervention.
The second research question is: do social interactions of children with ASD increase as a result
of a perspective-taking intervention as measured by parent report overtime? Once again, the
visual inspection procedures for all participants do not suggest that parents observed significant
and reliable change as a result of the intervention. The last research question is: do perspectivetaking skills of children with ASD change as a result of a perspective-taking intervention as
measured by the raw score of a standardized ToM test, pre- and post-study? When looking
simply at the raw scores broadly, there appears to be minimal evidence to suggest that
perspective-taking skills developed significantly as a result of the intervention, as measured by
the NEPSY-II Theory of Mind Subtest pre and post-test. Thus, based on the data collected there
is limited evidence to suggest that the perspective-taking intervention utilized in the present
study from “Teaching Children with Autism to Mind-Read: The Workbook” by Hadwin et al.
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(2015) helped the participants develop better perspective taking skills as measured by the
outcome measures.
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CHAPTER V
FINDINGS AND CONCLUSIONS
The present study aimed to explore whether a perspective-taking intervention would help
individuals diagnosed with Autism Spectrum Disorder (ASD) further develop Theory of Mind
(ToM) and social-communicative and social-interactive behaviors. Within the present chapter,
the findings of the study are discussed and analyzed in depth. Additionally, I discuss the
implications of the study for autism research as it pertains to treatment and interventions aimed
to target symptomology in the social communication and interaction domain of the disorder.
With that, discussing how the present study can help the field of psychology and practice for
different professionals is imperative. Finally, as with any research study, limitations are everpresent and can offer guidance for future research studies that aim to explore the same area of
research. Thus, the limitations and future directions are discussed in order to help guide future
research.
Findings
The present section includes a detailed discussion of the study findings as they relate to
the research questions and the existing literature. In discussing the link between the literature and
the present study, the design of the study is an important factor to consider. Because the present
study utilized a multiple baseline approach across five participants, it is unique to other research
studies conducted in the area of perspective-taking interventions, ToM development, and the
mediation of perspective-taking interventions on social interactive and social communicative
behaviors specific to the ASD population. In fact, while the present study aimed to establish
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positive links between the intervention utilized and the outcome constructs for these participants,
it is important to keep in mind that the study was specifically designed to look at a small sample
of individuals with specific constructs related to the acquisition of ToM and improvement of
social interactive and social communicative skills, and therefore the results of this study in
isolation should not be generalized beyond this study.
Intervention Impact
The study aimed to address three research questions. The first question was determining
how children with ASD would perform on ToM related tasks following training in belief-tasks.
The data for all participants yielded limited evidence to suggest that the intervention had a
significant impact on how well they performed on the ToM belief-tasks as measured by weekly
ToM task probes. Visual analysis of graphed data did not indicate that there was significant
change in ToM skills following the intervention across the five participants. While anecdotal
findings suggest that change was observed (i.e., higher final scores versus the first scores), this
method is not a robust procedure to provide firm evidence of significant reliable change. One
possible reason no significant change was evidenced is that almost all participants answered the
ToM task probes with a high percentage of accuracy before the intervention was introduced.
Additionally, although some participants had more stable results across the study, these data
further indicate that the intervention itself did not produce change in the development of ToM.
The second research question pertained to whether the intervention improved
participants’ social interactions in the areas of social initiation, social engagement, and
conversational reciprocity, as reported by parents on the Social Interaction Survey. Overall,
visual analysis of the data yielded limited evidence to suggest that the intervention had a
significant impact on social interactions. Specifically, for most participants and for almost all
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areas of the Social Interaction Survey (i.e., social initiation, conversation reciprocity, and social
engagement) the visual inspection procedure yielded that there was significant overlap between
the baseline and the intervention phases, and trends did not change from the baseline phase to the
intervention phase. It should be noted that there was considerable variability in the data from one
week to the next across all participants, making it difficult to determine if the intervention made
any impact or if the slight change that was observed for one of the participants occurred truly as
a result of the intervention. There are several potential explanations as to why there was
variability in the data. First, the data may suggest that social interactive behaviors are not a stable
set of behaviors to measure through the use of a subjective weekly survey. Secondly, due to the
wide spectrum of symptomology that individuals with ASD exhibit, the variability in the data
can reflect the way that social interactive behaviors vary and change from week to week. Further,
variability in the data could mean that the intervention simply did not impact perceived social
behaviors. It could also indicate that the measurement tool used did not accurately reflect the
degree of social interactions that the participant engaged in, or it could not accurately account for
the number of opportunities for social interactions from week to week. In addition to that, it
should be noted that the study took place was from August to December. The timing of the study
could have had an impact on what types of interactions participants engaged in over the course of
that time. For example, the end of summer into a new school year (i.e., during August) is a
transitionary period for most children and the end of a school semester (i.e., December) typically
includes a variety of other factors (e.g., holidays, family vacations, end of year tests at school)
which impacts all children differently. Thus, different environmental circumstances may have
impacted each participants’ social interactions during different times of the duration of the study.
While these confounding variables were not accounted for, measured, or tracked as part of the
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present study, they are worth mentioning as they may have had an impact on each participants’
social behaviors and how their behaviors were perceived by their parents. Finally, it is also worth
considering that because, every parent neglected to fill out at least one weekly survey (i.e., one
parent did not fill out the survey on three separate occasions, two parents did not fill out the
survey twice, and two parents did not fill out the survey only one time), this poses a threat to the
validity of the parent report over time. Further, regarding the parent responses, the varying
number of parent responses may have been impacted by many factors including, how they filled
out the survey the weeks that followed that missing survey and if they were accounting for
behaviors observed over the last two weeks, or if the child had more or fewer opportunities to
engage in socially interactive behaviors. Thus overall, the data suggest that there is limited
reliable evidence to provide support that the intervention increased social interactive behaviors as
reported by parents on the project-based Social Interaction Survey. To address some of the issues
that were seen in the present study and the data collection with the Social Interaction Survey, it
may be beneficial to discuss how social interactive behaviors could have been better measured to
portray a more accurate representation of the participants’ abilities. One suggestion is for the
behaviors outlined in the survey to be directly observed and tracked by the examiner separate
from the intervention (e.g., observing the participants interact during recess at school or when
they are interacting with their friends).
The third research question was focused on observing a pre and post-test measure that
looked at the acquisition of ToM as a supplemental measure to the ToM Task Probes utilized.
When looking at the attainment of perspective-taking skills and if participants’ performance of
ToM on a standardized pre and post-test measure was mediated as a result of the intervention,
the data yielded mixed results. Specifically, the data indicated that for only two out of five
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participants raw scores collected pre-and post-study on the Theory of Mind Subtest of the
NEPSY-II showed a difference in the scores by only a few points. Thus, because change was not
consistently seen across all participants and due to the small sample size, the data are difficult to
interpret. It appears that the results obtained can be better explained by the confounding variables
than by the intervention. Specifically, several participants noted that they remembered certain
questions from the first time they completed the tasks. Additionally, there was inconsistent time
separating pre- and post-test administrations across participants with the first two participants
having 9 weeks between the pre and post administration of the NEPSY-II subtest and the last two
participants having 16 weeks between both administrations. This may have had an impact on
how much the participants remembered from the first administration or if they truly understood
more of the tasks because of the progression of their development of perspective-taking skills.
Thus, when looking at all participants’ data, there is not strong enough evidence to support that
the intervention aided in the development of perspective-taking skills as measured by the ToM
subtest of the NEPSY-II. Additionally, it can be postulated that due to varying levels of
measured intelligence, being able to stay on task for longer, testing fatigue, and earning
incentives (e.g., playing a game after the completion of the task), different participants
performed differently from the first time they were given the NEPSY-II subtest and the post-test.
Thus, perhaps using the NEPSY-II subtest to measure ToM was not a reliable method to use to
measure ToM with research students that have small sample sizes, therefore, another measure
may be better suited as a pre- and post-test test.
One final point of discussion regarding the intervention impact is the social validity
survey that was utilized. While this instrument was not employed to help address the research
questions, the findings of the survey can shed light on the implications of using social validity
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measures and can provide guidance for how future studies can utilize these measures as well. As
stated previously, the aim of the survey was to observe whether participants’ parents viewed the
intervention as an acceptable behavioral intervention for children with ASD. In the present study,
parents did view the intervention as moderately to strongly acceptable as an intervention for
children with ASD. When looking at these findings in comparison to the findings of how parents
perceived changes in their children’s social interactions, it is important to discuss the
discrepancy. Specifically, while the social interaction survey did not yield significant change for
how parents viewed their children’s social interactions and behaviors as a result of the
intervention, parents appeared to view the intervention as a strong behavioral intervention on the
social validity survey. There are a couple of potential explanations for this as well. First, the
social validity survey that was used was a generic survey looking at the acceptability of an
intervention. While the survey was slightly modified to incorporate the language of the present
study, it was not ideally customized to truly represent how favorable the intervention was to
target the constructs that were evaluated. Additionally, parents may have liked the idea of their
child receiving one-on-one time with the researcher to work on the behavioral constructs of
social interaction but did not find that there was much change as a result of the intervention.
Thus, it may be beneficial for future studies to present a more customizable social validity survey
that will ask targeted questions about the favorability of the interventions as it pertains to
targeting specific skills.
Link to the Literature
The present section expands on the conclusions formally discussed and provides further
insight in the area of perspective-taking interventions and ToM research; however, there are
other areas in which the study further convoluted the already existing uncertainty of perspective-

109
taking research and efficacy with the ASD population. First, much like the existing literature, the
data obtained from present study further signals that there is a lot of variability and mixed results
across research studies that look at the link between ToM and ASD symptomology (Alkire et al.,
2020; Gernsbacher & Yergeau, 2019; Peters & Thompson, 2018; Simacek et al., 2021). This
further supports existing literature as to why it is difficult to implement interventions that target
ToM and perspective-taking skills, mainly because the results vary among studies that are
measuring similar constructs especially with ASD populations (Gernsbacher & Yergeau, 2019;
Peters & Thompson, 2018; Southall & Campbell, 2015). As a result of the individuality of the
study and variability in the data collected, perhaps it would be beneficial to have more robust
methods to measure the targeted constructs that account for the person’s individual skills.
Additionally, because it was difficult to determine if the participants learned any new
skills, it would be challenging to measure whether the skills generalized to more authentic
settings (Howlin et al., 1999/2012; Southall & Campbell, 2015). While generalization was not
explicitly measured in the present study, the social interaction survey used was meant to look at
whether the intervention helped mitigate the expression of ASD symptomology outside of
sessions with the experimenter. Thus, it may be of importance to modify the way that ASD
symptomology, particularly as it relates to social interactive behaviors, is measured in order to
better capture the individual’s true functioning and how that can be aided as the individual
acquires further perspective-taking skills and ToM as they develop. A recent study utilizing a
social cognitive program that integrated social skills and ToM concepts showed improvement in
participants with ASD in their social skills, conversation skills, ToM skills, as well as showed
evidence of generalization of skills across multiple settings (Cheung et al., 2020). Studies such as
the present one and Cheung et al. can help to pave the way for the integration of multiple
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modalities in order to study how interventions that target ToM, perspective-taking, social skills,
and other related concepts can aid in the development of social interactive and social
communicative behaviors as well as ToM in ASD populations.
Further, it is important to discuss the ability level of the participants and how that fits into
the existing literature, as well as how it may impact studies such as this one. As previously
discussed, all participants had cognitive and language functioning that fell in the average to the
high average or superior range. This indicates that participants had established cognitive
processes that help them with reasoning, memory, information processing, and verbal skills;
thus, it can be postulated that higher cognitive processes aided their performance in the study
(e.g., how they engaged with the material and examiner, the questions they asked throughout the
sessions, how they answered questions on tasks based on logic and reasoning, etc.; Hadwin et al.,
2015; Kimhi, 2014; Polyanskaya et al., 2021). Although some of the literature previously
discussed suggests that individuals with ASD that have higher cognitive abilities continue to
display deficits in ToM, the data collected from the present study appears to indicate that is not
the case for these participants and these findings align with more recent research presented by
Gernsbacher and Yergeau (2019). This was evidenced by higher scores on ToM-related pretest
measures, as well as the lack of significant change in ToM-related abilities after the
implementation of the intervention, yet still reported deficits in social interaction and social
communication on the social interaction survey. Thus, it can be concluded that the findings of
the present study do not support literature that postulates that a deficit in ToM is the main
explanation for the deficits seen in social interaction and communication in individuals with
ASD (Gernsbacher & Yergeau, 2019). Rather the study provides evidence to support the claim
that individuals with average or above cognitive and language abilities, as well as established
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ToM do still exhibit issues in social interaction and social communication regardless of their
ability to perform better on ToM related tasks (Gernsbacher & Yergeau, 2019).
Additionally, these findings may shed light on the type of ToM abilities that were
investigated through the present study. Specifically, because the intervention and measures used
primarily targeted the cognitive domain of ToM, perhaps, it can be postulated that the
participants continue to struggle with the affective domain of ToM, which may provide a better
explanation for the expression of ASD symptomology in the areas of social interaction and social
communication; however this connection needs to be further explored. This potential finding
may further support the existing literature that suggests that the cognitive domain is a precursor
to the affective domain (Kim et al., 2016; Kouklari et al., 2018). Although the affective-domain
was not targeted, the data suggest that participants may have benefited more from an affectivedomain perspective-taking intervention or social skills intervention to help with the inferential
side of the development of ToM. Anecdotal evidence that emerged in the study may provide
additional support for this conclusion as well. For example, inferential questions were not
explicitly asked throughout the intervention; however, it did at times appear that participants
answered in a matter-of-fact fashion, rather than truly understanding the social nuance behind the
intentions of the characters in the stories. Specifically, questions such as, “How do you know that
Alice knows that there is an book on the shelf but does not know there is one on the table?” were
not asked, but it may be beneficial to ask “How do you know?” questions with higher
functioning individuals with ASD to be able to determine if they are using context clues (e.g.,
body orientation and eye gaze) to provide the answer. Again, this would perhaps signal the
“hacking out” aspect of the response provided by the participant as well (Polyanskaya et al.,
2021). As stated before, it was noted on several occasions that participants made comments that
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were descriptive and matter-of-fact in nature rather than inferential, which may signal a deficit of
perspective-taking skills. More specifically, participants noted that the characters in the story
“might be able to see” something that they had not seen previous in the story; or, if in the story
there is one book on the table and one book on the shelf and the character in the story only saw
the book on the shelf but not the book on the table, several participants would say, “Well, they
can see it on the table now.” When the story is read again, they then often provided the correct
answer, but it is unclear if they truly understand why the character saw the book on the shelf and
not the table. Thus, there appears to be a lack of perspective-taking in this instance because there
was a lack of inference and understanding of the “why” and the characters intentions (Ozonoff &
Miller, 1995). Overall, because participants appeared to have established high order cognitive
processes, verbal abilities, and cognitive ToM yet still showed deficits in social interactive
behaviors, looking at the affective domain of ToM may be a benefit if future studies aim to
establish a connection between ToM deficits and social interactive behaviors.
In addition to the general cognitive abilities, it is important to further discuss the
language abilities (i.e., verbal and nonverbal) of the participants in greater detail and how their
abilities may have impacted their acquisition of new skills as a result of the perspective-taking
intervention. The existing literature indicates that although some individuals with ASD may form
appropriate formal verbal language abilities, difficulties in nonverbal communication typically
persist and therefore can interfere with their social interactions (APA, 2013; Hadwin et al., 1997,
2015; Kimhi, 2014; MacKay et al., 2009). In the present study, it was clear that participants had
established formal verbal language; however, it was difficult to determine if they had a difficult
time with the nonverbal communication used during sessions and even during the videos. There
are several potential reasons for this. First, due to the intervention occurring through a virtual
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platform, it was difficult to determine if participants made eye contact with the examiner and
whether their eye contact was sustained or poorly modulated. It was common that the
participants would look at the computer screen and were able to concentrate on the intervention
material for the majority of the time; however, there were times when participants would look
away from the screen and appear to not be listening yet would answer questions correctly. The
overall ability to maintain better focus and attention when engaging with material through a
computerized modality does provide support for literature that looks at how well individuals with
ASD perform when using computerized treatment modalities (Gardner & Wolfe, 2013; Lee,
2015; Mason et al., 2013). However, in using a virtual platform and computerized modality to
execute the study, there were other challenges that came up in the study that are worth
discussing. Because participants were asked and expected to sit in front of the computer for the
duration of the session, atypical body orientation and other atypical gestures were not observed
by the examiner. Additionally, there were times when the participants would lie in bed or get up
randomly to pet their pets on the floor, but they were easily re-engaged, and the behavior did not
appear to be out of the developmental norm for their age. The only nonverbal communication
that was observable was facial expressions and for the most part, it appeared that participants
displayed appropriate facial expressions when engaging with the examiner. Thus, when looking
at the observable nonverbal communication as displayed by participants during the sessions, it is
not clear whether there were true deficits present. It would have been beneficial if the study were
conducted in person so that observations outside of the study could have been utilized to watch
how each participant interacted with others; however, due to COVID-19 restrictions, the study
was structured entirely through a virtual platform which made it impossible to gather any true
observational data. Finally, deficits in other language abilities (e.g., receptive language,
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expressive, language, comprehension, pragmatic language) impacts how one perceives the
information they are presented. As Kimhi indicated in their research that better language abilities
are directly tied to better performance on the false-belief tasks because of the ability to better
comprehend the syntax and semantics in the language, thus indicating higher ToM abilities.
Additionally, research by Polyanskaya et al. (2021) also supports the notion that learned syntax
and language training in combination with training in other higher order processes (e.g., working
memory) can also enhance how individuals will perform on ToM tasks. Thus, it should be
considered that language abilities and other higher order processes may have impacted how
participants performed on ToM related tasks and therefore they may have had an effect on the
results of the study as well. Consequently, these findings and links need to be taken into
consideration when implementing perspective-taking interventions that are focused on the
cognitive domain of ToM with higher functioning ASD individuals and how the interventions
impact social interactive behaviors.
In addition to the cognitive abilities and language abilities, the age of the participants is
also potentially important in the way that participants performed on the required tasks. As stated
previously, ToM develops and matures by the time a person is between the ages of six and seven
in neurotypical individuals (Baron-Cohen, 2000; Baron-Cohen et al., 1985; Hadwin et al., 2015;
Hutchins & Prelock, 2008; Southall & Campbell, 2015; Wimmer & Perner, 1983). The range of
ages for the present study were (10-12) and, thus, it is difficult to determine how the age of the
participant, where they were in their own development of ToM, and their medical diagnosis of
ASD impacted how they performed on the ToM Probe tasks. Or perhaps the age range provides
indication that ToM has matured in the participants of the study because they demonstrated the
ability to understand first and second-order representations of ToM, which is supported by the
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literature as well (Baron-Cohen, 2000; Baron-Cohen et al., 1985; Hadwin et al., 2015; Hutchins
& Prelock, 2008; Southall & Campbell, 2015; Wimmer & Perner, 1983). Researchers need to
explore if this intervention is better suited for children who are of a younger age and/or have a
below average intelligence and lower verbal abilities.
Other neuropsychological functions that play a role in the development and display of
ToM skills may have had an impact in how participants were rated on the social interaction
survey by their parents. The literature supports that even individuals who have average to aboveaverage cognitive functioning experience difficulties in social communicative skills as a result of
lower executive functioning (EF) skills and central coherence (APA, 2013; Kimhi, 2014;
Kouklari et al., 2018). Although these specific constructs were not measured during the study,
there was some observational data that may have supported the notion that the participants had
some issues with EF and central coherence (Kimhi, 2014; Kouklari et al., 2018). For example,
some participants displayed a difficult time sustaining attention and at times were unable to
demonstrate cognitive flexibility. These are both cognitive skills often associated with EF. More
specifically, several participants had difficulty sustaining attention for longer periods of time and
would impulsively answer the questions or interrupt the examiner before they had completely
asked the question. During these instances the examiner had to pause, slow the participant down,
and provide them with verbal praise and motivation to keep them going. Additionally, several
participants had a hard time understanding why the characters in the stories during the
intervention would see one item but not another that is in the same room and in, what appeared
to be, plain sight. Even after explaining or reading the story once more, participants’ views
continued to appear to be rigid and “matter-of-fact.” This, however, did not seem to significantly
alter the way that participants answered the questions, but it does continue to support the notion
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that inferential concepts may be difficult for them to comprehend and apply. Due to these minute
discrepancies, which varied from participant to participant, it can be postulated that the
participants learned how to answer the questions, but they continued to have difficulty “reading”
the social situation and integrating the cues into a greater gestalt, thus impacting their social
interactives and social communicative skills as rated by their parents (Ozonoff & Miller, 1995).
Additionally, a main part of the display of ToM is one’s ability to understand the mental states of
others, or the display of social cognition (Feng et al., 2008; Lombardo & Baron-Cohen, 2011;
Southall & Campbell, 2015; Yuk et al., 2018). In the present study, it was difficult to determine
whether participants demonstrated this skill specifically, because the study did not investigate
social cognition directly; however, with regard to the minor display of difficulty to “infer” and
read the social situations, yet answer the questions correctly, it does appear that participants’
performance on the ToM tasks can be better explained by learning to “hack out” rather than by
true ToM. This supports the existing literature by Ozonoff and Miller and Polyanskaya et al.
(2021) that participants learned strategies and ways necessary to pass certain ToM tasks, but they
did not understand the “why” and “how.” It appears that the data from the present study provides
very limited insight into these specific constructs and thus, the idea of “hacking out” may
provide a better rational explanation as to why it appears that participants have established
cognitive ToM, when in reality it their actual ToM abilities may be much lower (Polyanskaya et
al., 2021). If this is the case, the data do suggest they will continue to display deficits in social
interactive and social communicative skills as well as ToM abilities.
Finally, it is important to discuss the overall modality of the study and the support that it
has for the existing literature. The present study was conducted entirely virtually, and while there
were challenges with this modality (e.g., difficulties with observing important behaviors,
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controlling when parents filled out surveys, etc.), it appeared that the video format helped the
participants focus on the material presented on the screen than was expected. As Charlop-Christy
and Daneshvar (2003) discussed, watching television or using video modeling with ASD
populations is typically viewed as reinforcing and thus participants can be bought in easily to the
activity. This is apparent in the current study, especially with the participants who had to come
for more sessions, it appeared that they were better able to focus and stay on task due to the
format in which the study was conducted. It may be beneficial for future studies to incorporate
video modalities into perspective-taking interventions (Simacek et al., 2021), much like the study
conducted by LeBlanc et al. (2013) in order to see if the skills can generalize to improve social
interactive and social communicative skills. Other modalities were embedded into the study as
well, such as the use of positive reinforcement and scaffolding of materials which were also
supported by the existing literature as successful elements to intergrate into perspective-taking
interventions (Gould et al., 2011; Ozonoff & Miller, 1995; Szumski et al., 2017). Participants
responded well to both these techniques and appeared to be motivated by the positive attention
they gained from the examiner during the intervention.
Overall, when combining verbal and nonverbal communication with general cognitive
abilities, it is worth noting that it appears the present perspective-taking intervention may not
have been the most suitable intervention for this subset of the ASD population. It seemed that the
participants’ cognitive and verbal abilities increased the likelihood that they would pass falsebelief tasks and ToM tasks, indicating that they have intact cognitive ToM; however, other
factors may play a bigger role in the presentation of ToM. First, because the affective domain of
ToM was not explored, it may provide better explanation for the present deficits seen in the area
of social interaction and social communication. Additionally, it may be beneficial to look at other
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areas that are related to EF and central coherence prior to starting a perspective-taking
intervention in order to get a better idea of where the participant is and how much these
neuropsychological functions have an impact on the expression of ASD symptomology in the
areas of social interaction and social communication. Further, looking at how participants are
learning to “hack out” may help with identifying why the intervention is not helping participants
further develop ToM and subsequently social communicative and social interactive skills.
Finally, it is important to also consider that perhaps a deficit of ToM is not the reason for deficits
seen in social interactive behaviors in individuals with ASD and these connections need to be
further explored in order to determine their link.
Limitations
As with all research studies, limitations are ever-present and can provide guidance for the
direction of future research. The present study had several limitations that may have impacted
data collection, intervention delivery, and results. First, the study consisted of a homogenous
group of participants. All participants had established verbal abilities, average to superior
intelligence, and a fairly high level of TOM as measured by the NEPSY subtest. Therefore, it
was difficult to provide evidence that the intervention implemented had an impact on their ability
to further develop their ToM and gain social communicative and interactive skills. In theory, the
intervention appeared to be a good fit for the population included in the study; however, the
results indicated that the intervention was too rudimentary for this subset of the population
because all participants appeared to have intact ToM prior to the start of the intervention and
their social communicative and social interactive skills did not significantly improve as a result
of the intervention. To study whether this particular intervention or others like it can make a
difference in the further development of ToM and social communicative and social interactive
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behaviors, future studies should consider a more heterogenous group of participants, or possibly
youth with ASD who are demonstrate limited ToM. Future studies would also benefit from a
control group as well as a treatment group see if the intervention produces any change at all
between groups. In addition to a largely homogenous group of participants, there was variability
in the data collected between participants in the study, particularly in that one of the main
methods for collecting data (i.e., the Social Interaction Survey) was difficult to control how and
when the survey was filled out. Due to the lack of control in how and when the Social Interactive
Survey was filled out by the parents, this could have potentially skewed the results, especially
during the weeks that followed weeks where the parent did not fill out the survey. With that,
missing data is another problem that occurred with the Social Interaction Survey. It would have
been beneficial if the study were in person and the parent filled out the survey as soon as they
dropped off their child for the session for the data to be collected consistently and reliably.
Further, future studies should consider the utilization of direct observations of behavioral
changes in naturalistic environments (e.g., watching the child interact with other children during
a 30-minute observation in a school-based setting and rating their behaviors on a socialinteractive survey). In addition to that, utilizing a virtual platform presented its own set of
challenges and limitations. Although it was easy and accessible for participants to show up to
sessions, which contributed to a 100% attendance rate, there were other issues with the modality
of treatment through the virtual platform. First, there were several times in which the participants
or the experimenter would experience connectivity issues, could not hear the other person talk,
the participants would at times not hear the probe videos which meant that they would have to
re-watch them, and each child was in a different and not controlled environment. Some
participants wore headphones and were in a quiet environment, free from distractions, while
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others were in the car on their parent’s mobile device or laying on their beds. These confounding
variables that are directly related to the treatment modality may have impacted how the
participants participated in the study and the data collected may have been impacted by this as
well. Future studies should try to limit the number of confounding variables, especially if the
study takes place virtually. Finally, as mentioned previously, future studies that use social
validity measures should consider customizing the measure to better fit the study and the
constructs that are being measured in order to determine if there is favorability for the
intervention used to target specific areas. Overall, a study of this nature can be difficult to
execute without limitations; however, it is important to restate that the limitations of the present
study can help to shed light on why there are gaps in the literature and may inform how to create
research studies to bridge the gaps.
Implications for Practice
The present study can inform many practicing professionals in the field of autism such as
interventionists and therapists in private practice or schools. Interventions that target the social
communication and interaction domain of those with a diagnosis of ASD are few, especially
interventions that are targeted to help high functioning individuals on the spectrum. One
important piece of information that was discovered in the present study is that the cognitive
domain of ToM and passing of belief tasks does not appear to be an issue for individuals with
average and above intelligence as well as developed verbal skills. Thus, this type of intervention
may be suitable for subsets of the ASD population that have lower verbal abilities and/or who
may have cognitive deficits in the various areas (e.g., executive functioning) and a below
average intelligence. Additionally, the present study can inform practitioners in various
modalities of treatments (e.g., virtual) and the potential benefits that this type of treatment may

121
be beneficial for this population. Finally, it appears that the cognitive and affective domains of
ToM may work best when they are targeted simultaneously, thus, perhaps practitioners (e.g.,
psychologists) can work with other professionals in the field (e.g., speech language pathologists)
to provide treatment together in order to target the skills necessary to develop social
communicative and interactive skills.
Future Research
As stated previously, future research would benefit from a more heterogeneous group of
participants, a larger sample size, control and treatment groups, the utilization of direct
observations to gather data, better control of survey measures used, and the use of controlled
settings for treatment. As a result of the findings of the present study, there are several
components of the study that could have been modified to make it more robust overall. First, it
may have been beneficial to use the parent survey as a pre-post study measure. Or, it may be
more useful to have scheduled observation periods of the participant where there are
opportunities for the participant to display social-communicative and social-interactive behaviors
and then the survey could be used based on these observations (e.g., school-based observations).
Second, the use of a ToM measure that is more robust and can be used as a pre-post measure
instead of the NEPSY-II Theory of Mind subtest may provide better insight into how much ToM
each participant has and can actually measure growth over time. Thirdly, conducting the study in
person may have been more beneficial and more robust in terms of how much control of the
confounding variables you may have in the study. Finally, assessment of the participant’s skills
prior to the study may have been beneficial to determine if they would be a good fit for the study.
For example, asking, “Do they have intact ToM?” could have been part of the inclusionary and
exclusionary criteria.
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Overall, when looking at the present literature, there is very limited research to support
that perspective-taking interventions that focus on the cognitive domain of ToM have an impact
on the development of social communicative and interactive behaviors. The present study is one
of the first to explore this relationship and so, more research in this area needs to occur in order
to gain further insight into the true observable changes. Future research would benefit from
several important components that were not studied in the present study. First, comparing the
cognitive and affective domains of perspective-taking interventions in one study with a
heterogenous group of participants can help to shed light on which type of intervention can help
individuals best develop ToM and perhaps develop social communicative and interactive skills.
Finding a better and more robust way of measuring social communicative and interactive skills
may also be beneficial to future research. Additionally, future studies should explore what the
interactions are between the cognitive and affective domains of ToM and perspective-taking and
how each one may be better suited to target specific subsets of the ASD population. Specifically,
because it appeared that this subset of the population may already have an established cognitive
ToM, it may be beneficial for future studies to explore how high functioning individuals with
ASD perceive emotions of themselves and others and how that area of ToM is developed. In
utilizing a similar study design as the present study, future research could include more
emotional inferential questions within the ToM tasks and then target the affective domain of
ToM within the intervention as well. Finally, future research should look into the generalization
of skills learned as a result of the intervention. Looking at how skills generalize can help
interventionists how to approach certain symptomology associated with ASD and is an area of
the literature that has not been thoroughly explored.
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RECRUITMENT EMAIL
I, Angelica Kim, plan to send the recruitment letter via email to participating institutions (e.g.,
Autism counseling centers; Colorado Autism Network) to distribute on their ListServs which
include parents of youth with Autism Spectrum Disorder. In the email I will write the following
short narrative and attach the recruitment letter:
“Hello,
My name is Angelica Kim. I am a 4th year Ph.D. Candidate at the University of Northern
Colorado in the School Psychology Program. I am in search of participants for my dissertation
research study which involves the implementation of a perspective-taking intervention to aid in
the development of social interactive skills. I am looking for children and adolescents between
the ages of 6 and 12, who have a current medical diagnosis of Autism Spectrum Disorder to
participate. There is no cost to participation in my research and the entire study will be done
virtually. Please refer to the attached recruitment letter to learn more about the study and how
to participate.
Thank you,
Angelica Kim”
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LETTER OF RECRUITMENT FOR HUMAN PARTICIPANTS IN RESEARCH
UNIVERSITY OF NORTHERN COLORADO

Project Title:

Enhancing Perspective-Taking Skills in Youth with Autism

Researcher:
Phone Number:
E-mail:

Angelica Coumanova Kim, Ph.D. Graduate Student, School Psychology
xxx-xxx-xxxx
coum8321@bears.unco.edu

Dissertation Advisor:
Phone Number:
Email:

Dr. Michelle Athanasiou, Ph.D.
970-351-2356
michelle.athanasiou@unco.edu

The purpose of this project is to apply a perspective-taking intervention with children with Autism
Spectrum Disorder as a part of a dissertation research project. The perspective-taking intervention used in
this project is based on evidence and published as a workbook called: “Teaching Children with Autism to
Mind-Read” by Hadwin, Howlin, and Baron-Cohen. The intervention is expected to help the child
interact with other people in a socially appropriate way and the intervention teaches them how to
understand other people’s perspectives.
The project is designed to last between 11-17 weeks with 30-60 minute sessions once per week via virtual
video sessions. During each session, the researcher, Angelica Kim, will first begin the session by asking
the child to watch a video with a social scenario acted out with dolls and a dollhouse and answer some
questions about what the different characters’ perspectives were. The rest of the time, Angelica will do
the perspective-taking intervention from the workbook with your child. The intervention uses different
activities that build skills over time. For example, the intervention uses: teaching, modeling, talking
through stories, talking about what different body language may mean to different people in a given
situation, it has games, and social stories.
Due to the COVID-19 pandemic, the project will be done completely virtually. A HIPAA compliant
virtual platform will be used for the safety of the participants, their families, and the researcher. To the
participant and their families, risks are limited to the same risks faced in everyday life and are no greater
than risks normally encountered daily. If you chose to allow your child to participate, your child will be
given a made up name and all paperwork will be password protected and protected by the researcher. No
identifiable information of your child or family will ever be published and will be destroyed when the
project is finished. Participation is completely voluntary. If your child begins participation, you may still
decide to stop and withdraw at any time. Your decision will be respected and will not result in loss of
benefits to which you are otherwise entitled. When the project is done, the child will be given a small toy
and a 20-dollar gift card will be sent to the family as a ‘thank you for participating’.
If you are interested in learning more about this research opportunity, please use the contact information
above to contact the researcher.
Sincerely,
Angelica C. Kim
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CONSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH UNIVERSITY OF
NORTHERN COLORADO

Project Title:

Enhancing Perspective-Taking Skills in Youth with Autism

Researcher:
Phone Number:
E-mail:

Angelica Coumanova Kim, Ph.D. Graduate Student, School Psychology
xxx-xxx-xxxx
coum8321@bears.unco.edu

Dissertation Advisor:
Phone Number:
Email:

Dr. Michelle Athanasiou, Ph.D.
970-351-2356
michelle.athanasiou@unco.edu

The purpose of this project is to apply a perspective-taking intervention with children with Autism
Spectrum Disorder as a part of a dissertation research project. The perspective-taking intervention used in
this project is based on evidence and published as a workbook called: “Teaching Children with Autism to
Mind-Read” by Hadwin, Howlin, and Baron-Cohen. The intervention is expected to help the child
interact with other people in a socially appropriate way and the intervention teaches them how to
understand other people’s perspectives.
Due to the COVID-19 pandemic, the study will be done completely virtually using Microsoft Teams, for
the safety of the participants, their families, and the researcher. Before starting the study, the researcher,
Angelica Kim, created a Microsoft 365 Business account, which is a Health Insurance Portability and
Accountability Act (HIPAA) compliant platform. The Microsoft account will be used to do the
intervention and to store digital data collection files until the dissertation is finished. Any forms or
communication with the participant’s family will be done through this account in order to make sure that
everything is kept confidential and protected. All files (e.g., consent forms, diagnostic report) sent
between parents and the interventionist will be password protected with a password that only Angelica
and parent/guardian know.
(Initial) I understand that the research study will be done entirely virtually and consent using the
with Microsoft 365 Business account to communicate with Angelica.
Once you have signed the consent form for your child to participate, you will be given a special number
for your child that will be tied to a made-up name given to your child for the project. This is done to
protect your child’s identity and add an extra layer of confidentiality. Only Angelica will know which
numbers and names of participants go together. No identifiable information of your child or family will
ever be published.
While the project lasts, Angelica will video record each session with permission from the child and
parent. Video recordings will be done using Microsoft Teams, mentioned above. After the session is
recorded, Angelica will view the videos and will edit the videos to mute any time that she used the child’s
real name in the video. This will be done to protection of the child’s identity. After the video has been
edited to take out the child’s name, it will be saved to the OneDrive account. All recorded sessions will be
viewed by Angelica and one (of three) University of Northern Colorado graduate student
(Parent’s Initials Here)
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assistants who are part of the research team for this project. Angelica and the graduate assistant will
watch the session and record the answers the child provides for the required tasks in the intervention.
This is done so that later, Angelica can double check the answers and make sure that the correct
information is written down. The three graduate assistants employed to help for the present project are
from the same program as Angelica and will never be able to view any private information about any
participant, they will only know child’s made-up name. Before sharing files with the graduate assistants,
Angelica will double-check that all files do not include any of the child’s personal information. Also,
each shared file will be password protected and the graduate assistants will have limited access to the
Microsoft 365 Business Account.
(Initial) I understand that as part of the research study, my child’s intervention sessions
will be video recorded to help with making sure the data collected is accurate. The videos will be
viewed by the interventionist and a graduate assistant assigned to the child.
The study is designed to last between 11-17 weeks with 30-60 minute sessions once per week via
Microsoft Teams. During each session, the researcher, Angelica Kim, will first begin the session by
asking the child to watch a video with a social scenario acted out with dolls and a dollhouse and answer
some questions about what the different characters’ perspectives were. The rest of the time, Angelica
will do the perspective-taking intervention from the workbook with your child. The intervention uses
different activities that build skills over time. For example, the intervention uses: teaching, modeling,
talking through stories, talking about what different body language may mean to different people in a
given situation, it has games, and social stories.
Also, during the video session with your child, Angelica will use a checklist to make sure your child
is understanding the skills they are being taught. If your child does not understand any part of the
intervention task, then Angelica will be able to help them get to a point where they do understand
before going on in the intervention. Also, you, the parent will be asked to fill out a brief survey
weekly on the social behaviors you have seen your child show in over the past week. At the end of
the study, you will be asked to complete one more survey on how you think the intervention may or
may not have helped your child.
As per University requirement, all of the data collected for this project will be stored for three years
after the completion of the dissertation project. While the dissertation data is collected, the data will
be stored on the Microsoft 365 Business account OneDrive. Then, when the intervention is over for
all of the participants, the researcher will transfer all the data to a password protected flash drive that
will be locked in a safe in the researcher’s home. At that time, the Microsoft 365 Business account
will be deleted. All activities will be directly supervised by Angelica’s dissertation research chair,
Dr. Michelle Athanasiou. After the dissertation project is finished, the data collected may be used in
other research projects; but, no identifiable information will ever be shared with other
researchers/people and future research studies will need IRB approval to get access to the data. As
per University requirement, all of the data collected for this project will be stored for three years after
the completion of the dissertation project. While the dissertation data is collected, the data will be
stored on the Microsoft 365 Business account OneDrive. Then, when the intervention is over for all
of the participants, the researcher will transfer all the data to a password protected flash drive that
(Parent’s Initials Here)
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will be locked in a safe in the researcher’s home. At that time, the Microsoft 365 Business account
will be deleted. All activities will be directly supervised by Angelica’s dissertation research chair,
Dr. Michelle Athanasiou. After the dissertation project is finished, the data collected may be used in
other research projects; but, no identifiable information will ever be shared with other
researchers/people and future research studies will need IRB approval to get access to the data.
(Initial) I understand that the data collected in the present research project may be used in
future research projects with the approval from the university IRB.
To the participant and their families, risks are limited to the same risks faced in everyday life and are no
greater than risks normally encountered daily. When the project is done, the child will be given a small
toy and a 20-dollar gift card will be sent to the family as a ‘thank you for participating’. Participation is
voluntary. You may decide not to allow your child to participate in this study. If (s)he begins
participation, you or the child may still decide to stop and withdraw at any time. Your decision will be
respected and will not result in loss of benefits to which you are otherwise entitled.
If I,
, opt for my child to participate in the study, I give permission to Angelica Kim to start an
interventionist-client relationship with my child under direct supervision of Dr. Athanasiou. Once
permission from you, the parent, is given, your child will be asked if they want to help Angelica with a
project. They will be told that they will be spending time doing different activities, watching videos, and
reading stories with Ms. Angelica (Angie). At that time, if your child wants to participate, Ms. Angie
will obtain formal verbal or written assent from your child. Once you the parent and your child give
consent to participate, Angelica will schedule the first session. Scheduling for the intervention will be
done with the family to best fit the family’s schedule and will occur once a week for the duration of the
project.
Having read the above and having had an opportunity to ask any questions, please sign below if you
would like to allow your child to participate in this research. A copy of this form will be given to you to
keep for future reference. If you have any concerns about your selection or treatment as a research
participant, please contact Nicole Morse, Office of Research & Sponsored Programs, University of
Northern Colorado, Greeley, CO; 970- 351-1910 or nicole.morse@unco.edu.

Child’s Full Name (Please print)

Parent/Guardian’s Signature

Date

Researcher’s Signature

Date
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ASSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH
UNIVERSITY OF NORTHERN COLORADO
Hi,
My name is Angelica Kim. I am a student at the University of Northern Colorado. I am doing a
project to help kids learn ways on how talk with people, make friends, and to learn about what other
people think about.
I am asking you to help me with my project. In our time together, we will watch videos, play games, and
read stories. Also, I will take notes in my notebook and I will video record our time together so that I can
check my notes later. I will have a few other students that will help me make sure I am writing down the
right notes too. My notes will help me see how you are learning all of the new ways to talk with people,
make friends, and what you think other people are thinking.
We will meet one time a week. When we meet, you will get on the computer and your parent(s) will help
you to get on a video meeting with me! Also, I want to let you know that we will keep your name and
things we learn about you safe with me and my teacher, Dr. Michelle Athanasiou. We don’t think that any
big problems will happen to you as part of this study. But, if you want to stop at any time, we can and we
will stop.
You should know that:
•
•
•

You do not have to be in this study if you do not want to. You won’t get into any trouble if you
say no.
You may stop being in the study at any time.
Your parent(s) were asked if it is OK for you to be in this study. Even if they say it’s OK, you can
still say you do not want to be.

Sign this form only if you:
•
•
•
•

have understood what you will be doing for this project,
have had all your questions answered,
have talked to your parent(s) about this project, and
agree to take part in this research project.

If you want to be in my project, sign your name below and write today’s date next to it. Thank you!

Your Signature

Printed Name

Date

Research Signature

Printed Name

Date

Witness Signature

Printed Name

Date
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INTERVENTION LEVELS AND GENERAL TEACHING PRINCIPLE
Level

General Teaching Principle

Intervention Task

Level 1: Visual Perspective
Taking

“People do not always see the same
thing. Sometimes people see
different things” (Hadwin et al.,
2015, p. 13).

Interventionist has a set of cards
with pictures printed on both sides.
Identifying what each person can
see and that perspectives vary.

Level 2: Complex Perspective
Taking

“People can see the same thing in
different ways” (Hadwin et al.,
2015, p. 16).

Interventionist has a set of picture
cards, places card flat on the table
and explores direction of the image
and that the direction is dependent
on a person’s perspective.

“People only know about things
they have seen. If they can’t see
something then they don’t know
about it” (Hadwin et al., 2015, p.
23).

Introduction of thought bubbles.
Interventionist has a box and two
items,. This task involves a hiding
game. The child has to guess which
of the two objects is in the box.
There are two versions, one in
which the child can see the
interventionist hiding the object and
the other where they cannot see.
The second part of this level utilizes
picture stories and interactions
between two characters and various
objects.

“People think things are where they
saw them. If they didn’t see
something then they won’t know
it’s there” (Hadwin et al., 2015, p.
45).

The participants are asked to
predict a story character’s action on
the basis of his or her true belief of
where they think an object is.

“If people don’t know that things
have changed then they will think
they are just the same” (Hadwin et
al., 2015, p. 67).

Use of Picture Stories: Participants
are asked to predict where a person
will go to retrieve an object when
that person holds a false belief
about the object’s location. And this
builds to the second part of the
level where participants are asked
to predict what a person will say is
in a box when that person holds a
false belief about its contents.

“If people see things then they
know they have changed” (Hadwin
et al., 2015, p. 109).

Use of Picture Stories: Participants
are asked to predict where a person
(x) will go to retrieve an object
when the character’s behavior is
linked with another person’s belief
about their belief of the location of
an object. And this builds to the
second part where a contents task is
incorporated.

Level 3: Seeing Leads to
Knowing

•

3A: SelfJudgment

3B: Other Judgement

Level 4: True Belief

Level 5: False Belief

•

5A: The Unexpected
Transfer Task

5B: The Unexpected Contents
Task

Level 6: Embedded
Beliefs

•

6A: The Unexpected
Transfer Task

5B: The Unexpected Contents
Task
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TEACHING CHILDREN WITH AUTISM TO MIND-READ INTERVENTION
CRITERION CHECKLIST FOR LEVEL DATA TRACKING AND
PROGRESS MONITORING
Level 1: Visual Perspective Taking
□

General Teaching Principle: “People do not always see the same thing.
Sometimes people see different things” (Hadwin et al., 2015, p. 13).

Card
Card 1
Card 2
Card 3
Card 4
Card 5
Card 6
Card 7
Card 8
Card 9
Card 10
Card 11
Card 12
Card 13
Card 14
Card 15
Card 16
Card 17
Card 18
Card 19
Card 20

Correct/Incorrect
Response (Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Verbal Response

Teaching Item
(Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Number of Responses

Competency for Level 1 is met if 15 out of 20 (75%) questions are
answered correctly
□ Percent accuracy:

out of 20 (

%)

Level 1 competency:
Met
Not Met

146

Level 2: Complex Perspective Taking
General Teaching Principle: “People can see the same thing in different
ways” (Hadwin et al., 2015, p. 16).

□

Card
Card 1

Card Item
Details

Card 2

Card 3

Card 4

Card 5

Card 6

Card 7

Card 8

Card 9

Card 10

Question
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:
Question 1:
Question 2:
Question 3:

Verbal Response

Correct/Incorrect
Response
(Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Teaching Item
(Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Number of Responses

Competency for Level 2 is met if 23 out of 30 (>75%) questions are
answered correctly
□ Percent accuracy:

out of 30 (

%)

Level 2 competency:
Met
Not Met
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Level 3: Seeing Leads to Knowing (3A: Self-Judgment & 3B: Other Judgement)
□

General Teaching Principle 3A and 3B: “People only know about things
they have seen. If they can’t see something then they don’t know about it”
(Hadwin et al., 2015, p. 23).

Materials
3A: Self-Judgement
Version 1:
2 objects & 1 box
Version 1:
2 objects & 1 box
Version 1:
2 objects & 1 box
Version 1:
2 objects & 1 box
Version 1:
2 objects & 1 box
Version 2:
2 objects & 1 box
Version 2:
2 objects & 1 box
Version 2:
2 objects & 1 box
Version 2:
2 objects & 1 box
Version 2:
2 objects & 1 box
3B: Other Judgment
Scenario 1
Scenario 2
Scenario 3
Scenario 4
Scenario 5
Scenario 6
Scenario 7
Scenario 8
Scenario 9
Scenario 10

Item
Detailed

Question

Verbal Response

Correct/Incorrect
Response
(Circle)

Teaching Item
(Circle)

Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:
Question 1:
Question 2:

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Question
Question
Question
Question
Question
Question
Question
Question
Question
Question

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Number of Responses

Competency for Level 3 is met if 23 out of 30 (>75%) questions are
answered correctly
□ Percent accuracy:

out of 30 (

%)

Level 3 competency:
Met
Not Met
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Level 4: True Belief
□

General Teaching Principle: “People think things are where they saw
them. If they didn’t see something then they won’t know it’s there”
(Hadwin et al., 2015, p. 45).

Material
Scenario 1
Scenario 2
Scenario 3
Scenario 4
Scenario 5
Scenario 6
Scenario 7
Scenario 8
Scenario 9
Scenario 10

Item
Details

Question
Question
Question
Question
Question
Question
Question
Question
Question
Question
Question

Verbal Response

Correct/Incorrect
Response
(Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Teaching Item
(Circle)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Number of Responses

Competency for Level 4 is met if 8 out of 10 (>75%) questions are
answered correctly
□ Percent accuracy:

out of 10 (

%)

Level 4 competency:
Met
Not Met
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Level 5: False Belief (5A: The Unexpected Transfer Task & 5B: The Unexpected
Contents Task)
□

General Teaching Principle 5A and 5B: “If people don’t know that
things have changed then they will think they are just the same”
(Hadwin et al., 2015, p. 67).

Item
Verbal
Material
Details
Question
Response
5A: False Belief – The Unexpected Transfer Task
Scenario 1
Question
Scenario 2
Question
Scenario 3
Question
Scenario 4
Question
Scenario 5
Question
Scenario 6
Question
Scenario 7
Question
Scenario 8
Question
Scenario 9
Question
Scenario 10
Question
5B: False Belief – The Unexpected Contents Task
Scenario 1
Question 1:
Question 2:
Scenario 2
Question 1:
Question 2:
Scenario 3
Question 1:
Question 2:
Scenario 4
Question 1:
Question 2:
Scenario 5
Question 1:
Question 2:
Scenario 6
Question 1:
Question 2:
Scenario 7
Question 1:
Question 2:
Scenario 8
Question 1:
Question 2:
Scenario 9
Question 1:
Question 2:
Scenario 10
Question 1:
Question 2:
Number of Responses

Correct/Incorrect
Response
(Circle)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Competency for Level 5 is met if 23 out of 30 (>75%) questions are
answered correctly
□ Percent accuracy:

out of 30 (

%)

Teaching Item
(Circle)

Level 5 competency:
Met
Not Met
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Level 6: Embedded Beliefs (6A: The Unexpected Transfer Task & 5B: The
Unexpected Contents Task)
□

General Teaching Principle 6A and 6B: “If people see things then
they know they have changed” (Hadwin et al., 2015, p. 109).

Item
Verbal
Material
Details
Question
Response
6A: False Belief – The Unexpected Transfer Task
Scenario 1
Question 1:
Question 2:
Scenario 2
Question 1:
Question 2:
Scenario 3
Question 1:
Question 2:
Scenario 4
Question 1:
Question 2:
Scenario 5
Question 1:
Question 2:
6B: False Belief – The Unexpected Contents Task
Scenario 1
Question 1:
Question 2:
Scenario 2
Question 1:
Question 2:
Scenario 3
Question 1:
Question 2:
Scenario 4
Question 1:
Question 2:
Scenario 5
Question 1:
Question 2:
Number of Responses

Correct/Incorrect
Response
(Circle)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

Competency for Level 6 is met if 15 out of 20 (75%) questions are
answered correctly
□ Percent accuracy:

out of 20 (

%)

Teaching Item
(Circle)

Level 6 competency:
Met
Not Met
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THEORY OF MIND TASK VIDEO PROBES AND PROCEDURES
Materials
-

Desktop doll house with 4 rooms
Various items of toy furniture
Living room set, kitchen set, bedroom set, shelf, fireplace, refrigerator
Various objects

Baby bottle (1)
Bag (2)
Bar of soap (1)
Baseball (1)
Baseball bat (1)
Baseball mitt (1)
Black Hat (2)
Books (+2)
Bowl (1)
Camera (2)

Can of cat food (1)
Cereal Box (1)
Clipboard (1)
Clothespin (+2)
Coke cans (+2)
Condiments (+2)
Dog treat (+2)
Dolls (24)
Donuts (+2)
Dress (1)

Eggs (2)
Flowers (+2)
Football (+2)
Fruit and veggies (+2)
Fruit bowl (1)
Hair Bow (2)
Mail packages (2)
Marbles (+2)
Paint set/brush (+2)
Pencil (1)

Q-tips (+2)
Shoes (2)
Sunglasses (2)
Teddy bear (1)
Toy car (+2)
Toy train set (2)
Tv remote (1)
Violin (1)
Water bottle (2)
Whisk (1)

Directions and Assessment Procedures for Theory of Mid Task Video Probes
At the beginning of each Video Task Probe, the interventionist will tell the participant that they
will watch a few videos together and answer some questions after each video.
Since this will be done through an online platform, the interventionist will first share their
screen. At this time, the interventionist will make sure that the participant can see the video.
Once the video starts to play, the participant will hear, “Testing, testing” at this time the
interventionist will check with the participant that they can hear the audio. Once the video and
audio connection are confirmed by the participant, the video probe will start to play.
Following each video within each probe, the interventionist will stop the video and ask the
participant the questions that are outlined in this document following each video probe. The
interventionist will record the answers on the data collection form. The correct answers to the
questions are printed in bold in the probes outlined below to help guide scoring.
At the end of the video probes, the interventionist should provide verbal reinforcement for the
child’s effort given on the task, no other feedback or reinforcement should be given during the
probe session.
For each question, the interventionist will ask the question once, provide the answer choices, and
wait up to 30 seconds for a response. If no response is provided, the interventionist will prompt
the participant by repeating the question and answer choices and state, “Give your best answer.”
Questions and answers will only be repeated one time, if the participant does not answer after the
second prompt, the interventionist will continue to the question or next story and give a score of
zero for the item.
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PROBE 1:
FIRST-ORDER TRUE BELIEF TASK
Story: Billy and the Train
“Let’s play a game with this house and Billy. Look, there is a train on the table and there is a
train on the shelf. Here is Billy. This morning Billy saw the train on the table, but he didn’t see
the train on the shelf.”
1.

2.

3.

4.

Belief Question: Where does Billy think the train is?
a.
The table
b.
The shelf
Control Question: Does Billy know that there is a train on the shelf?
a.
Yes
b.
No
Action Question: Where will Billy go to get the train?
a.
The table
b.
The shelf
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the table.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Story: Katie, Joey, and the Dress
“Let’s play a game with this house and Katie and Joey. Look, Katie puts her dress on the bed.
Katie is going to the kitchen to get a drink. Joey has gone into Katie’s room. Joey plays a trick on
Katie. He puts the dress in the dresser. Here comes Katie back from the kitchen.”
1.

2.

3.

4.

First-Order Belief Question: Where does Katie think her dress is?
a.
On the bed
b.
In the dresser
Justification Question: Why will she think the dress is (answer from previous
question)?
a.
Correct: Because she put it there/she put it on the bed/that’s where
she left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers).
Reality Question: Where is the dress really?
a.
On the bed
b.
In the dresser
Control Question: Who knows where the dress really is?
a.
Katie
b.
Joey
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6.

Action Question: Where will Katie look to get her dress?
a.
The bed
b.
The dresser
Second-Order Belief Question: Where does Joey think Katie will look to get her
dress?
a.
The bed
b.
The dresser

THIRD-ORDER BELIEF TASK
Story: Katie, Joey, and the Coke
“Let’s play a game with this house and Katie and Joey. Look, Katie puts her coke on the kitchen
table. Katie goes to the other room. Later, Joey goes into the kitchen. Joey takes the coke off the
table and puts it in the refrigerator. Look. Katie can see what Joey is doing because she is
standing at the doorway. Joey does not see Katie is watching him. Katie was coming back to get
her coke.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Katie think her coke is?
a.
On the kitchen table
b.
In the refrigerator
Justification Question: Why will she think the coke is (answer from previous
question)?
a.
Correct: Because she saw that Joey moved it to the refrigerator/put it
there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Joey think Katie will go to get the
coke?
a.
The kitchen table
b.
The refrigerator
Third-Order Action Question: Where will Katie go to get her coke?
a.
The kitchen table
b.
The refrigerator
Third-Order Representation Question: Who knows where the coke is really?
a.
Katie and Joey
b.
Only Katie
c.
Only Joey
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PROBE 2:
FIRST-ORDER TRUE BELIEF TASK
Mary and the Sunglasses
“Let’s play a game with this house and Mary. Look, there is a pair of sunglasses on the kitchen
table and there is a pair of sunglasses on the nightstand. Here is Mary. This morning Mary saw
the sunglasses on the nightstand. Mary didn’t see the sunglasses on the kitchen table.”
Belief Question: Where does Mary think the sunglasses are?
a.
The (kitchen) table
b.
The nightstand
2.
Control Question: Does Mary know that there are sunglasses on the kitchen table?
a.
Yes
b.
No
3.
Action Question: Where will Mary go to get the sunglasses?
a.
The (kitchen) table
b.
The nightstand
4. Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw them on the nightstand.
b.
Incorrect: Anything other than the correct answer (record all answers).
1.

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Jim, Alice, and the TV Remote
“Let’s play a game with this house and Jim and Alice. Look, Alice puts the TV remote on the
fireplace. Alice is going to the kitchen to get a drink. Jim has gone into the living room. Jim
plays a trick on Alice. He puts the TV remote on the couch. Here comes Alice back from the
kitchen.”
1.

2.

3.

First-Order Belief Question: Where does Alice think the TV remote is?
a. On the couch
b. On the fireplace
Justification Question: Why will she think the TV remote is (answer from
previous question)?
a.
Correct: Because she put it there/she put it on the bed/that’s where she
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the TV remote really?
a.
On the couch
b.
On the fireplace

156
4.

5.

6.

Control Question: Who knows where the TV remote really is?
a.
Jim
b.
Alice
Action Question: Where will Alice look to get the TV remote?
a.
The couch
b.
The fireplace
Second-Order Belief Question: Where does Jim think Alice will look to get the TV
remote?
a.
The couch
b.
The fireplace

THIRD-ORDER BELIEF TASK
Jim, Alice, and the Bag
“Let’s play a game with this house and Jim and Alice. Look, Alice puts her bag on the chair.
Alice goes to the other room. Later, Jim goes into the living room. Jim takes the bag off the chair
and puts it on the couch. Look. Alice can see what Jim is doing because she is standing at the
doorway. Jim does not see Alice is watching him. Alice was coming back to get her bag.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Alice think her bag is?
a. On the chair
b. On the couch
Justification Question: Why will she think her bag is (answer from previous
question)?
a. Correct: Because she saw that Jim moved it to the couch/put it there
b. Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Jim think Alice will go to get her
bag?
a. The chair
b. The couch
Third-Order Action Question: Where will Alice go to get her bag?
a. The chair
b. The couch
Third-Order Representation Question: Who knows where the bag is really?
a. Jim and Alice
b. Only Jim
c. Only Alice
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PROBE3:
FIRST-ORDER TRUE BELIEF TASK
Jim and the Package
“Let’s play a game with this house and Jim. Look, there is a package on the table and there is a
package on the couch. Here is Jim. This morning Jim saw the package on the table. Jim didn’t
see the package on the couch.”
1.

2.

3.

4.

Belief Question: Where does Jim think the package is?
a.
The table
b.
The couch
Control Question: Does Jim know that there is a package on the couch?
a.
Yes
b.
No
Action Question: Where will Jim go to get the package?
a.
The table
b.
The couch
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the table.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Emily, Mike, and the Violin
“Let’s play a game with this house and Emily and Mike. Look, Mike puts his violin on the
nightstand. Mike is going to the kitchen to get a drink. Emily has gone into Mike’s room. Emily
plays a trick on Mike. She puts the violin on the bed. Here comes Mike back from the kitchen.”
1.

2.

3.

4.

First-Order Belief Question: Where does Mike think his violin is?
a.
On the nightstand
b.
On the bed
Justification Question: Why will he think the violin is (answer from previous
question)?
a.
Correct: Because he put it there/he put it on the bed/that’s where he
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the violin really?
a.
On the nightstand
b.
On the bed
Control Question: Who knows where the violin really is?
a.
Mike
b.
Emily
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6.

Action Question: Where will Mike look to get the violin?
a.
The nightstand
b.
The bed
Second-Order Belief Question: Where does Emily think Mike will look to get the
violin?
a.
The nightstand
b.
The bed

THIRD-ORDER BELIEF TASK
Emily, Mike, and the Cat Treats
“Let’s play a game with this house and Emily and Mike. Look, Emily puts the cat treats in the
bowl. Emily goes to the other room. Later, Mike goes to the kitchen. Mike takes the cat treats out
of the bowl and puts them on top of the refrigerator. Look. Emily can see what Mike is doing
because she is standing at the doorway. Mike does not see Emily is watching him. Emily was
coming back to get the cat treats.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Emily think the cat treats are?
a.
In the bowl
b.
On top of the refrigerator
Justification Question: Why will she think the cat treats are (answer from previous
question)?
a.
Correct: Because she saw that Mike moved them to the
refrigerator/put them there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Mike think Emily will go to get
the cat treats?
a.
The bowl
b.
The refrigerator
Third-Order Action Question: Where will Emily go to get the cat treats?
a.
The bowl
b.
The refrigerator
Third-Order Representation Question: Who knows where the cat treats are really?
a.
Emily and Mike
b.
Only Emily
c.
Only Mike
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PROBE 4:
FIRST-ORDER TRUE BELIEF TASK
Pam and the Egg
“Let’s play a game with this house and Pam. Look, there is an egg in the bowl and there is an
egg in the refrigerator. Here is Pam. This morning Pam saw an egg in the refrigerator. Pam didn’t
see the egg in the bowl.”
1.

2.

3.

4.

Belief Question: Where does Pam think the egg is?
a.
The bowl
b.
The refrigerator
Control Question: Does Pam know that there is an egg in the bowl?
a.
Yes
b.
No
Action Question: Where will Pam go to get an egg?
a.
The bowl
b.
The refrigerator
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it in the refrigerator.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Ben, Jenny, and the Carrot
“Let’s play a game with this house and Ben and Jenny. Look, Ben puts the carrot in the bowl.
Ben goes to the living room to watch TV. Jenny has gone into the kitchen. Jenny plays a trick on
Ben. She puts the carrot in the refrigerator. Here comes Ben back from the living room.”
1.

2.

3.

4.

First-Order Belief Question: Where does Ben think the carrot is?
a.
In the bowl
b.
In the refrigerator
Justification Question: Why will he think the carrot is (answer from previous
question)?
a.
Correct: Because he put it there/he put it in the bowl/that’s where he
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the carrot really?
a.
In the bowl
b.
In the refrigerator
Control Question: Who knows where the carrot really is?
a.
Ben
b.
Jenny
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6.

Action Question: Where will Ben go to get the carrot?
a.
In the bowl
b.
In the refrigerator
Second-Order Belief Question: Where does Jenny think Ben will look to get the
carrot?
a.
In the bowl
b.
In the refrigerator

THIRD-ORDER BELIEF TASK
Ben, Jenny, and the Toy Car
“Let’s play a game with this house and Ben and Jenny. Look, Ben puts the toy car on the shelf.
Ben goes to the other room. Later, Jenny goes to the living room. Jenny takes the toy car off the
shelf and puts it under the coffee table. Look. Ben can see what Jenny is doing because he is
standing at the doorway. Jenny does not see Ben is watching her. Ben was coming back to get
the toy car.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Ben think the toy car is?
a.
On the shelf
b.
Under the coffee table
Justification Question: Why will he think the toy car is (answer from previous
question)?
a.
Correct: Because he saw that Jenny moved under the coffee table/put
it there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Jenny think Ben will go to get the
toy car?
a.
The shelf
b.
Under the coffee table
Third-Order Action Question: Where will Ben go to get the toy car?
a.
The shelf
b.
Under the coffee table
Third-Order Representation Question: Who knows where the toy car is really?
a.
Ben and Jenny
b.
Only Ben
c.
Only Jenny
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PROBE 5:
FIRST-ORDER TRUE BELIEF TASK
Joey and the Donut
“Let’s play a game with this house and Joey. Look, there is a donut on the counter and there is a
donut on the table. Here is Joey. This morning Joey saw a donut on the counter. Joey didn’t see
the donut on the table.”
1.

2.

3.

4.

Belief Question: Where does Joey think the donut is?
a.
The counter
b.
The table
Control Question: Does Joey know that there is a donut on the table?
a.
Yes
b.
No
Action Question: Where will Joey go to get a donut?
a.
The counter
b.
The table
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the counter.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Lilly, Gary, and the Teddy Bear
“Let’s play a game with this house and Lilly and Gary. Look, Lilly puts the teddy bear on the
bed. Lilly goes outside to play. Gary has gone to Lilly’s room. Gary plays a trick on Lilly. He
puts the teddy bear in the dresser. Here comes Lilly back from outside.”
1.

2.

3.

4.

First-Order Belief Question: Where does Lilly think the teddy bear is?
a.
In the dresser
b.
On the bed
Justification Question: Why will she think the teddy bear is (answer from
previous question)?
a.
Correct: Because she put it there/she put it on the bed/that’s where she
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the teddy bear really?
a.
In the dresser
b.
On the bed
Control Question: Who knows where the teddy bear really is?
a.
Gary
b.
Lilly
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6.

Action Question: Where will Lilly go to get the teddy bear?
a.
In the dresser
b.
On the bed
Second-Order Belief Question: Where does Gary think Lilly will look to get the
teddy bear?
a.
In the dresser
b.
On the bed

THIRD-ORDER BELIEF TASK
Lilly, Gary, and the Camera
“Let’s play a game with this house and Lilly and Gary. Look, Lilly puts the camera on the
fireplace. Lilly goes to the other room. Later, Gary goes to the living room. Gary takes the
camera off the fireplace and puts it under the cabinet. Look. Lilly can see what Gary is doing
because she is standing at the doorway. Gary does not see Lilly is watching him. Lilly was
coming back to get the camera.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Lilly think the camera is?
a.
On the fireplace
b.
Under the cabinet
Justification Question: Why will she think the camera is (answer from previous
question)?
a.
Correct: Because she saw that Gary moved it to the cabinet/put it
there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Gary think Lilly will go to get the
camera?
a.
The fireplace
b.
The cabinet
Third-Order Action Question: Where will Lilly go to get her camera?
a.
The fireplace
b.
The cabinet
Third-Order Representation Question: Who knows where the camera is really?
a.
Lilly and Gary
b.
Only Lilly
c.
Only Gary
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PROBE 6:
FIRST-ORDER TRUE BELIEF TASK
Abby and the Flowers
“Let’s play a game with this house and Abby. Look, there flowers on the table and there are
flowers on the fireplace. Here is Abby. This morning Abby saw flowers on the fireplace. Abby
didn’t see the flowers on the table.”
1.

2.

3.

4.

Belief Question: Where does Abby think the flowers are?
a.
The table
b.
The fireplace
Control Question: Does Abby know that there are flowers on the table?
a.
Yes
b.
No
Action Question: Where will Abby go to get the flowers?
a.
The table
b.
The fireplace
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw them on the fireplace.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Oliver, Mary, and the Baseball Mitt
“Let’s play a game with this house and Oliver and Mary. Look, Oliver puts the baseball mitt on
the chair. Oliver goes to the kitchen to get a drink. Mary has gone into the living room. Mary
plays a trick on Oliver. She puts the baseball mitt on the couch. Here comes Oliver back from the
kitchen.”
1.

2.

3.

First-Order Belief Question: Where does Oliver think the baseball mitt is?
a.
On the chair
b.
On the couch
Justification Question: Why will he think the baseball mitt is (answer from
previous question)?
a.
Correct: Because he put it there/he put it on the chair/that’s where he
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the baseball mitt really?
a.
On the chair
b.
On the couch
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5.

6.

Control Question: Who knows where the baseball mitt really is?
a.
Oliver
b.
Mary
Action Question: Where will Oliver go to get the baseball mitt?
a.
On the chair
b.
On the couch
Second-Order Belief Question: Where does Mary think Oliver will look to get the
baseball mitt?
a.
On the chair
b.
On the couch

THIRD-ORDER BELIEF TASK
Oliver, Mary, and the Eggs
“Let’s play a game with this house and Oliver and Mary. Look, Oliver puts the eggs in the bowl.
Oliver goes to the other room. Later, Mary goes to the kitchen. Mary takes the eggs out of the
bowl and puts them in the refrigerator. Look. Oliver can see what Mary is doing because he is
standing at the doorway. Mary does not see Oliver is watching her. Oliver was coming back to
get the eggs.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Oliver think the eggs are?
a.
In the bowl
b.
In the refrigerator
Justification Question: Why will he think the eggs are (answer from previous
question)?
a.
Correct: Because he saw that Mary moved them to the
refrigerator/put them there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Mary think Oliver will go to get
the eggs?
a.
The bowl
b.
The refrigerator
Third-Order Action Question: Where will Oliver go to get the eggs?
a.
The bowl
b.
The refrigerator
Third-Order Representation Question: Who knows where the eggs are really?
a.
Oliver and Mary
b.
Only Oliver
c.
Only Mary
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PROBE 7:
FIRST-ORDER TRUE BELIEF TASK
Donnie and the Soda
“Let’s play a game with this house and Donnie. Look, there is a soda on the counter and there is
a soda in the refrigerator. Here is Donnie. This morning Donnie saw a soda on the counter.
Donnie didn’t see the soda in the refrigerator.”
1.

2.

3.

4.

Belief Question: Where does Donnie think the soda is?
a.
The counter
b.
The refrigerator
Control Question: Does Donnie know that there is a soda in the refrigerator?
a.
Yes
b.
No
Action Question: Where will Donnie go to get a soda?
a.
The counter
b.
The refrigerator
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it in the refrigerator.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Pam, Doug, and the Whisk
“Let’s play a game with this house and Pam and Doug. Look, Pam puts the whisk on the kitchen
table. Pam goes bookcase to get the cookbook. Doug has gone to the kitchen. Doug plays a trick
on Pam. He puts the whisk on top of the refrigerator. Here comes Pam back from the bookcase.”
1.

2.

3.

4.

First-Order Belief Question: Where does Pam think the whisk is?
a.
On top of the refrigerator
b.
On the kitchen table
Justification Question: Why will she think the whisk is (answer from previous
question)?
a.
Correct: Because she put it there/she put it on the kitchen table/that’s
where she left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the whisk really?
a.
On top of the refrigerator
b.
On the kitchen table
Control Question: Who knows where the whisk really is?
a.
Doug
b.
Pam
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6.

Action Question: Where will Pam look to get the whisk?
a.
On top of the refrigerator
b.
On the kitchen table
Second-Order Belief Question: Where does Doug think Pam will look to get the
whisk?
a.
On top of the refrigerator
b.
On the kitchen table

THIRD-ORDER BELIEF TASK
Pam, Doug, and the Shoes
“Let’s play a game with this house and Pam and Doug. Look, Pam puts the shoes next to the
couch. Pam goes to the other room. Later, Doug goes to the living room. Doug takes the shoes
and puts them on the chair. Look. Pam can see what Doug is doing because she is standing at the
doorway. Doug does not see Pam is watching him. Pam was coming back to get the shoes.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Pam think the shoes are?
a.
Next to the couch
b.
On the chair
Justification Question: Why will she think the shoes are (answer from previous
question)?
a.
Correct: Because she saw that Doug moved them to the chair/put them
there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Doug think Pam will go to get the
shoes?
a.
Next to the couch
b.
On the chair
Third-Order Action Question: Where will Pam go to get the shoes?
a.
Next to the couch
b.
On the chair
Third-Order Representation Question: Who knows where the shoes are really?
a.
Pam and Doug
b.
Only Pam
c.
Only Doug
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PROBE 8:
FIRST-ORDER TRUE BELIEF TASK
Alice and the Hair Bow
“Let’s play a game with this house and Alice. Look, there is a hairbow on the bed and there is a
hairbow on the floor. Here is Alice. This morning Alice saw the hairbow on the floor. Alice
didn’t see the hairbow on the bed.”
1.

2.

3.

4.

Belief Question: Where does Alice think the hairbow is?
a.
The bed
b.
The floor
Control Question: Does Alice know that there is a hairbow on the bed?
a.
Yes
b.
No
Action Question: Where will Alice go to get the hairbow?
a.
The bed
b.
The floor
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it on the floor.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Billy, Abby, and the Clipboard
“Let’s play a game with this house and Billy and Abby. Look, Billy puts the clipboard on the
table. Billy goes to his room to play. Abby has gone to the living room. Abby plays a trick on
Billy. She puts the clipboard on the shelf. Here comes Billy back from his room.”
1.

2.

3.

4.

First-Order Belief Question: Where does Billy think the clipboard is?
a.
On the table
b.
On the shelf
Justification Question: Why will he think the clipboard is (answer from previous
question)?
a.
Correct: Because he put it there/he put it on the table/that’s where he
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the clipboard really?
a.
On the table
b.
On the shelf
Control Question: Who knows where the clipboard really is?
a.
Billy
b.
Abby
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Action Question: Where will Billy go to get the clipboard?
a.
The table
b.
The shelf
Second-Order Belief Question: Where does Abby think Billy will go to get the
clipboard?
a.
The table
b.
The shelf

THIRD-ORDER BELIEF TASK
Billy, Abby, and the Train Set
“Let’s play a game with this house and Billy and Abby. Look, Billy takes the train set and puts it
on the bed. Billy goes to the other room. Later, Abby goes to the bedroom. Abby takes the train
set and puts it in the dresser. Look. Billy can see what Abby is doing because he is standing at
the doorway. Abby does not see Billy is watching her. Billy was coming back to get the train
set.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Billy think the train set is?
a.
On the bed
b.
In the dresser
Justification Question: Why will he think the train set is (answer from previous
question)?
a.
Correct: Because he saw that Abby moved it to the dresser/put it there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Abby think Billy will go to get
the train set?
a.
The bed
b.
The dresser
Third-Order Action Question: Where will Billy go to get the train set?
a.
The bed
b.
The dresser
Third-Order Representation Question: Who knows where the train set is really?
a.
Billy and Abby
b.
Only Billy
c.
Only Abby
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PROBE 9:
FIRST-ORDER TRUE BELIEF TASK
Oliver and the Toy Car
“Let’s play a game with this house and Oliver. Look, there is a toy car next to the fireplace and
there is a toy car on the couch. Here is Oliver. This morning Oliver saw a toy car next to the
fireplace. Oliver didn’t see the toy car on the couch.”
1.

2.

3.

4.

Belief Question: Where does Oliver think the toy car is?
a.
The fireplace
b.
The couch
Control Question: Does Oliver know that there is a toy car on the couch?
a.
Yes
b.
No
Action Question: Where will Oliver go to get the toy car?
a.
The fireplace
b.
The couch
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it next to the fireplace.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Ashley, Donnie, and the Fruit Bowl
“Let’s play a game with this house and Ashley and Donnie. Look, Ashley puts the fruit bowl in
the cabinet. Ashley goes outside to do gardening. Donnie has gone to the cabinet. Donnie plays a
trick on Ashley. He puts the fruit bowl on the kitchen table. Here comes Ashley back from
gardening.”
1.

2.

3.

First-Order Belief Question: Where does Ashley think the fruit bowl is?
a.
On the kitchen table
b.
In the cabinet
Justification Question: Why will she think the fruit bowl is (answer from previous
question)?
a.
Correct: Because she put it there/she put it in the cabinet/that’s where
she left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the fruit bowl really?
a.
On the kitchen table
b.
In the cabinet
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Control Question: Who knows where the fruit bowl really is?
a.
Donnie
b.
Ashley
Action Question: Where will Ashley look to get the fruit bowl?
a.
The kitchen table
b.
The cabinet
Second-Order Belief Question: Where does Donnie think Ashley will look to get
the fruit bowl?
a.
The kitchen table
b.
The cabinet

THIRD-ORDER BELIEF TASK
Ashley, Donnie, and the Books
“Let’s play a game with this house and Ashley and Donnie. Look, Ashley puts the books on the
fireplace. Ashley goes to the other room. Later, Donnie goes to the living room. Donnie takes the
books and puts them on the shelf. Look. Ashley can see what Donnie is doing because she is
standing at the doorway. Donnie does not see Ashley is watching him. Ashley was coming back
to get the books.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Ashley think the books are?
a.
On the fireplace
b.
On the shelf
Justification Question: Why will he think the books is (answer from previous
question)?
a.
Correct: Because she saw that Donnie moved them to the shelf/put
them there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Donnie think Ashley will go to
get the books?
a.
The fireplace
b.
The shelf
Third-Order Action Question: Where will Ashley go to get the books?
a.
The fireplace
b.
The shelf
Third-Order Representation Question: Who knows where the books are really?
a.
Ashley and Donnie
b.
Only Ashley
c.
Only Donnie

171
PROBE 10:
FIRST-ORDER TRUE BELIEF TASK
Katie and the Shoe
“Let’s play a game with this house and Katie. Look, there is a shoe on the bed and there is a shoe
on the chair. Here is Katie. This morning Katie saw a shoe on the chair. Katie didn’t see the shoe
on the bed.”
1.

2.

3.

4.

Belief Question: Where does Katie think the shoe is?
a.
On the bed
b.
On the chair
Control Question: Does Katie know that there is a shoe on to the bed?
a.
Yes
b.
No
Action Question: Where will Katie go to get the shoe?
a.
The bed
b.
The chair
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it on the chair.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Joey, Jenny, and the Bar of Soap
“Let’s play a game with this house and Joey and Jenny. Look, Joey puts the bar of soap on the
kitchen table. Joey goes to the living room to watch TV. Jenny has gone to the kitchen. Jenny
plays a trick on Joey. She puts the bar of soap on the shelf. Here comes Joey back from the living
room.”
1.

2.

3.

First-Order Belief Question: Where does Joey think the bar of soap is?
a.
On the kitchen table
b.
On the shelf
Justification Question: Why will he think the bar of soap is (answer from previous
question)?
a.
Correct: Because he put it there/he put it on the kitchen table/that’s
where he left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the bar of soap really?
a.
On the kitchen table
b.
On the shelf
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5.

6.

Control Question: Who knows where the bar of soap really is?
a.
Joey
b.
Jenny
Action Question: Where will Joey look to get the bar of soap?
a.
The kitchen table
b.
The shelf
Second-Order Belief Question: Where does Jenny think Joey will look to get the
bar of soap?
a.
The kitchen table
b.
The shelf

THIRD-ORDER BELIEF TASK
Joey, Emily, and the Flowers
“Let’s play a game with this house and Joey and Emily. Look, Joey puts the flowers on the
kitchen table. Joey goes to the other room. Later, Emily goes to the kitchen. Emily takes the
flowers and puts them on top of the refrigerator. Look. Joey can see what Emily is doing because
he is standing at the doorway. Emily does not see Joey is watching her. Joey was coming back to
get the flowers.”
1. Third-Order Belief Question: Where does Joey think the flowers are?
a. On the kitchen table
b. On top of the refrigerator
2. Justification Question: Why will he think the flowers are (answer from previous
question)?
a. Correct: Because he saw that Emily moved them to the top of the
refrigerator/put it there
b. Incorrect: no answer or anything other than the correct answer (record all
answers)
3. Third-Order False-Belief Question: Where does Emily think Joey will go to get the
flowers?
a. The kitchen table
b. The top of the refrigerator
4. Third-Order Action Question: Where will Joey go to get the flowers?
a. The kitchen table
b. The top of the refrigerator
5. Third-Order Representation Question: Who knows where the flowers are really?
a. Joey and Emily
b. Only Joey
c. Only Emily
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PROBE 11:
FIRST-ORDER TRUE BELIEF TASK
Mike and the Paintbrush
“Let’s play a game with this house and Mike. Look, there is a paintbrush on the kitchen table and
there is a paintbrush on the nightstand. Here is Mike. This morning Mike saw a paintbrush on the
kitchen table. Mike didn’t see a paintbrush on the nightstand.”
1.

2.

3.

4.

Belief Question: Where does Mike think the paintbrush is?
a.
The kitchen table
b.
The nightstand
Control Question: Does Mike know that there is a paintbrush on the nightstand?
a.
Yes
b.
No
Action Question: Where will Mike go to get the paintbrush?
a.
The kitchen table
b.
The nightstand
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the kitchen table.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Alice, Oliver, and the Book
“Let’s play a game with this house and Alice and Oliver. Look, Alice puts the book on the living
room table. Alice goes to the outside to play. Oliver has gone into the living room. Oliver plays a
trick on Alice. He puts the book on the fireplace. Here comes Alice back from outside.”
1.

2.

3.

4.

First-Order Belief Question: Where does Alice think the book is?
a.
On the fireplace
b.
On the living room table
Justification Question: Why will she think the book is (answer from previous
question)?
a.
Correct: Because she put it there/she put it on the living room
table/that’s where she left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the book really?
a.
On the fireplace
b.
On the living room table
Control Question: Who knows where the book really is?
a.
Oliver
b.
Alice
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5.

6.

Action Question: Where will Alice look to get the book?
a.
On the fireplace
b.
On the living room table
Second-Order Belief Question: Where does Oliver think Alice will look to get the
book?
a.
On the fireplace
b.
On the living room table

THIRD-ORDER BELIEF TASK
Alice, Oliver, and the Donuts
“Let’s play a game with this house and Alice and Oliver. Look, Alice puts the donuts in the
refrigerator. Alice goes to the other room. Later, Oliver goes to the kitchen. Oliver takes the
donuts and puts them on the kitchen table. Look. Alice can see what Oliver is doing because she
is standing at the doorway. Oliver does not see Alice is watching him. Alice was coming back to
get the donuts.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Alice think the donuts are?
a.
In the refrigerator
b.
On the kitchen table
Justification Question: Why will she think the donuts are (answer from previous
question)?
a.
Correct: Because she saw that Oliver moved them to the kitchen
table/put them there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Oliver think Alice will go to get
the donuts?
a.
The refrigerator
b.
The kitchen table
Third-Order Action Question: Where will Alice go to get the donuts?
a.
The refrigerator
b.
The kitchen table
Third-Order Representation Question: Who knows where the donuts are really?
a.
Alice and Oliver
b.
Only Alice
c.
Only Oliver
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PROBLE 12:
FIRST-ORDER TRUE BELIEF TASK
Emily and the Bag
“Let’s play a game with this house and Emily. Look, there is a bag on the shelf and there is a bag
on the chair. Here is Emily. This morning Emily saw the bag on the chair. Emily didn’t see the
bag on the shelf.”
1.

2.

3.

4.

Belief Question: Where does Emily think the bag is?
a.
The shelf
b.
The chair
Control Question: Does Emily know that there is a bag on the shelf?
a.
Yes
b.
No
Action Question: Where will Emily go to get the bag?
a.
The shelf
b.
The chair
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it on the chair.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Mike, Lilly, and the Cereal
“Let’s play a game with this house and Mike and Lilly. Look, Mike puts the cereal on top of the
refrigerator. Mike goes to the living room to watch TV. Lilly has gone to the kitchen. Lilly plays
a trick on Mike. She puts the cereal in the cabinet. Here comes Mike back from the living room.”
1.

2.

3.

4.

First-Order Belief Question: Where does Mike think the cereal is?
a.
On top of the refrigerator
b.
In the cabinet
Justification Question: Why will he think the cereal is (answer from previous
question)?
a.
Correct: Because he put it there/he put it on top of the
refrigerator/that’s where he left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the cereal really?
a.
On top of the refrigerator
b.
In the cabinet
Control Question: Who knows where the cereal really is?
a.
Mike
b.
Lilly
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6.

Action Question: Where will Mike look to get the cereal?
a.
On top of the refrigerator
b.
In the cabinet
Second-Order Belief Question: Where does Lilly think Mike will look to get the
cereal?
a.
On top of the refrigerator
b.
In the cabinet

THIRD-ORDER BELIEF TASK
Mike, Lilly, and the Sunglasses
“Let’s play a game with this house and Mike and Lilly. Look, Mike puts the sunglasses on the
table. Mike goes to the other room. Later, Lilly goes to the living room. Lilly takes the
sunglasses and puts them on the couch. Look. Mike can see what Lilly is doing because he is
standing at the doorway. Lilly does not see Mike is watching her. Mike was coming back to get
the sunglasses.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Mike think the sunglasses are?
a.
On the table
b.
On the couch
Justification Question: Why will he think the sunglasses are (answer from
previous question)?
a.
Correct: Because he saw that Lilly moved them to the couch/put them
there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Lilly think Mike will go to get
the sunglasses?
a.
The table
b.
The couch
Third-Order Action Question: Where will Mike go to get the sunglasses?
a.
The table
b.
The couch
Third-Order Representation Question: Who knows where the sunglasses are
really?
a.
Mike and Lilly
b.
Only Mike
c.
Only Lilly
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PROBLE 13:
FIRST-ORDER TRUE BELIEF TASK
Gary and the Football
“Let’s play a game with this house and Gary. Look, there is a football on the couch and there is a
football on the table. Here is Gary. This morning Gary saw a football on the couch. Gary didn’t
see the football on the table.”
1.

2.

3.

4.

Belief Question: Where does Gary think the football is?
a.
The couch
b.
The table
Control Question: Does Gary know that there is a football on the table?
a.
Yes
b.
No
Action Question: Where will Gary go to get the football?
a.
The couch
b.
The table
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the couch.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Jenny, Billy, and the Baseball Bat
“Let’s play a game with this house and Jenny and Billy. Look, Billy puts the baseball bat on the
nightstand. Billy goes to the kitchen for water. Jenny has gone Billy’s room. Jenny plays a trick
on Billy. She puts the baseball mat in the bag. Here comes Billy back from the kitchen.”
1.

2.

3.

4.

First-Order Belief Question: Where does Billy think the baseball bat is?
a.
On the nightstand
b.
In the bag
Justification Question: Why will he think the pencil is (answer from previous
question)?
a.
Correct: Because he put it there/he put it on the nightstand/that’s
where he left it/put it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the baseball bat really?
a.
On the nightstand
b.
In the bag
Control Question: Who knows where the baseball bat really is?
a.
Billy
b.
Jenny
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5.

6.

Action Question: Where will Billy go to get the baseball bat?
a.
On the nightstand
b.
In the bag
Second-Order Belief Question: Where does Jenny think Billy will look to get the
baseball bat?
a.
On the nightstand
b.
In the bag

THIRD-ORDER BELIEF TASK
Jenny, Billy, and the Water Bottle
“Let’s play a game with this house and Jenny and Billy. Look, Jenny puts the water bottle on the
counter. Jenny goes to the other room. Later, Billy goes to the kitchen. Billy takes the water
bottle and puts it in the cupboard. Look. Jenny can see what Billy is doing because she is
standing at the doorway. Billy does not see Jenny is watching him. Jenny was coming back to get
the water bottle.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Jenny think the water bottle is?
a.
On the counter
b.
In the cupboard
Justification Question: Why will she think the water bottle is (answer from
previous question)?
a.
Correct: Because she saw that Billy moved them to the cupboard/put
it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Billy think Jenny will go to get
the water bottle?
a.
The counter
b.
The cupboard
Third-Order Action Question: Where will Jenny go to get the water bottle?
a.
The counter
b.
The cupboard
Third-Order Representation Question: Who knows where the water bottle is
really?
a.
Jenny and Billy
b.
Only Jenny
c.
Only Billy
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PROBE 14:
FIRST-ORDER TRUE BELIEF TASK
Jenny and the Camera
“Let’s play a game with this house and Jenny. Look, there is a camera on top of the counter and
there is a camera on the fireplace. Here is Jenny. This morning Jenny saw a camera on the
fireplace. Jenny didn’t see the camera on the counter.”
1.

2.

3.

4.

Belief Question: Where does Jenny think the camera is?
a.
On the counter
b.
On the fireplace
Control Question: Does Jenny know that there is a camera on the counter?
a.
Yes
b.
No
Action Question: Where will Jenny go to get the camera?
a.
On the counter
b.
On the fireplace
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it on the fireplace.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Gary, Ashley, and the Ketchup
“Let’s play a game with this house and Gary and Ashley. Look, Gary puts the ketchup in the
cabinet. Gary goes to the living room to watch TV. Ashley has gone to the kitchen. Ashley plays
a trick on Gary. She puts the ketchup in the refrigerator. Here comes Gary back from the living
room.”
1.

2.

3.

First-Order Belief Question: Where does Gary think the ketchup is?
a.
In the cabinet
b.
In the refrigerator
Justification Question: Why will he think the ketchup is in (answer from previous
question)?
a.
Correct: Because he put it there/he put it in the cabinet/that’s where he
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the ketchup really?
a.
In the cabinet
b.
In the refrigerator
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4.

5.

6.

Control Question: Who knows where the ketchup really is?
a.
Gary
b.
Ashley
Action Question: Where will Gary go to get the ketchup?
a.
In the cabinet
b.
In the refrigerator
Second-Order Belief Question: Where does Ashley think Gary will look to get the
ketchup?
a.
In the cabinet
b.
In the refrigerator

THIRD-ORDER BELIEF TASK
Gary, Ashley, and the Hair Bow
“Let’s play a game with this house and Gary and Ashley. Look, Ashley puts the hair bow on the
nightstand. Ashley goes to the other room. Later, Gary goes to the bedroom. Gary takes the hair
bow and puts it on the bed. Look. Ashley can see what Gary is doing because she is standing at
the doorway. Gary does not see Ashley is watching him. Ashley was coming back to get the hair
bow.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Ashley think the hairbow is?
a.
On the nightstand
b.
On the bed
Justification Question: Why will she think the hair bow is (answer from previous
question)?
a.
Correct: Because she saw that Gary moved it to the bed/put it there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Gary think Ashley will go to get
the hair bow?
a.
The nightstand
b.
The bed
Third-Order Action Question: Where will Ashley go to get the hair bow?
a.
The nightstand
b.
The bed
Third-Order Representation Question: Who knows where the hair bow is really?
a.
Gary and Ashley
b.
Only Gary
c.
Only Ashley

181
PROBE 15:
FIRST-ORDER TRUE BELIEF TASK
Ben and the Hat
“Let’s play a game with this house and Ben. Look, there is a hat on the bed and there is a hat on
the chair. Here is Ben. This morning Ben saw a hat on the chair. Ben didn’t see the hat on the
bed.”
1.

2.

3.

4.

Belief Question: Where does Ben think the hat is?
a.
The bed
b.
The chair
Control Question: Does Ben know that there is a hat on the bed?
a.
Yes
b.
No
Action Question: Where will Ben go to get the hat?
a.
The bed
b.
The chair
Justification Question: Why will he go to (answer from previous question)?
a.
Correct: Because he saw it on the chair.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Mary, Jim, and the Pencil
“Let’s play a game with this house and Mary and Jim. Look, Mary puts the pencil on the couch.
Mary goes to her bedroom. Jim has gone to the living room. Jim plays a trick on Mary. He puts
the pencil on the shelf. Here comes Mary back from the bedroom.”
1.

2.

3.

4.

First-Order Belief Question: Where does Mary think the pencil is?
a.
On the shelf
b.
On the couch
Justification Question: Why will she think the pencil is (answer from previous
question)?
a.
Correct: Because she put it there/she put it on the couch/that’s where
she left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the pencil really?
a.
On the shelf
b.
On the couch
Control Question: Who knows where the pencil really is?
a.
Jim
b.
Mary
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5.

6.

Action Question: Where will Mary look to get the pencil?
a.
The shelf
b.
The couch
Second-Order Belief Question: Where does Jim think Mary will look to get the
pencil?
a.
The shelf
b.
The couch

THIRD-ORDER BELIEF TASK
Mary, Jim, and the Packages
“Let’s play a game with this house and Mary and Jim. Look, Mary puts the packages on the
kitchen table. Mary goes to the other room. Later, Jim goes to the kitchen. Jim takes the
packages and puts them on the shelf. Look. Mary can see what Jim is doing because she is
standing at the doorway. Jim does not see Mary is watching him. Mary was coming back to get
the packages.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Mary think the packages are?
a.
On the kitchen table
b.
On the shelf
Justification Question: Why will she think the packages are (answer from
previous question)?
a.
Correct: Because she saw that Jim moved it to the shelf/put them there
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Jim think Mary will go to get the
packages?
a.
The kitchen table
b.
The shelf
Third-Order Action Question: Where will Mary go to get the packages?
a.
The kitchen table
b.
The shelf
Third-Order Representation Question: Who knows where the packages are really?
a.
Mary and Jim
b.
Only Mary
c.
Only Jim
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PROBE 16:
FIRST-ORDER TRUE BELIEF TASK
Ashley and the Water Bottle
“Let’s play a game with this house and Ashley. Look, there is a water bottle on the counter and
there is a water bottle in the refrigerator. Here is Ashley. This morning Ashley saw a water bottle
on the counter. Ashley didn’t see the water bottle in the refrigerator.”
1.

2.

3.

4.

Belief Question: Where does Ashley think the water bottle is?
a.
The counter
b.
The refrigerator
Control Question: Does Ashley know that there is a water bottle in the
refrigerator?
a.
Yes
b.
No
Action Question: Where will Ashley go to get the water bottle?
a.
The counter
b.
The refrigerator
Justification Question: Why will she go to (answer from previous question)?
a.
Correct: Because she saw it on the counter.
b.
Incorrect: Anything other than the correct answer (record all answers).

FIRST-ORDER & SECOND-ORDER FALSE-BELIEF TASK
Doug, Katie, and the Clothespin
“Let’s play a game with this house and Doug and Katie. Look, Katie puts the clothespin on the
bed. Katie goes to the living room to read. Doug has gone to Katie’s room. Doug plays a trick on
Katie. He puts the clothespin on the nightstand. Here comes Katie back from the living room.”
1.

2.

3.

First-Order Belief Question: Where does Katie think the clothespin is?
a.
On the bed
b.
On the nightstand
Justification Question: Why will she think the clothespin (answer from previous
question)?
a.
Correct: Because she put it there/he put it on the bed/that’s where she
left it
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Reality Question: Where is the clothespin really?
a.
On the bed
b.
On the nightstand
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5.

6.

Control Question: Who knows where the clothespin really is?
a.
Katie
b.
Doug
Action Question: Where will Katie look to get the clothespin?
a.
The bed
b.
The nightstand
Second-Order Belief Question: Where does Doug think Katie will look to get the
clothespin?
a.
The bed
b.
The nightstand

THIRD-ORDER BELIEF TASK
Doug, Katie, and the Football
“Let’s play a game with this house and Doug and Katie. Look, Doug puts the football on the
chair. Doug goes to the other room. Later, Katie goes to the living area. Katie takes the football
and puts it on the coffee table. Look. Doug can see what Katie is doing because he is standing at
the doorway. Katie does not see Doug is watching her. Doug was coming back to get the
football.”
1.

2.

3.

4.

5.

Third-Order Belief Question: Where does Doug think the football is?
a.
On the chair
b.
On the coffee table
Justification Question: Why will he think the football is (answer from previous
question)?
a.
Correct: Because he saw that Katie moved it to the coffee table
b.
Incorrect: no answer or anything other than the correct answer (record all
answers)
Third-Order False-Belief Question: Where does Katie think Doug will go to get
the football?
a.
The chair
b.
The coffee table
Third-Order Action Question: Where will Doug go to get the football?
a.
The chair
b.
The coffee table
Third-Order Representation Question: Who knows where the football is really?
a.
Doug and Katie
b.
Only Doug
c.
Only Katie
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THEORY OF MIND TASK VIDEO PROBE DATA COLLECTION
AND PROGRESS MONITORING RECORD FORMS
Participant: _______
Probe # ___

Date ____/____/_____

First-Order True
Belief Task

Question

Verbal Answer

Score

Q1

0

1

Q2

0

1

Q3

0

1

Q4

0

1

Raw Score
First-Order and
Second-Order FalseBelief Task

Question

Verbal Answer

Score

Q1

0

1

Q2

0

1

Q3

0

1

Q4

0

1

Q5

0

1

Q6

0

1

Raw Score
Third-Order Belief
Task

Question

Verbal Answer

_______/6
Score

Q1

0

1

Q2

0

1

Q3

0

1

Q4

0

1

Q5

0

1

Raw Score
Probe # ___
Total Raw Score

_______/4

_______/15

_______/5
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Task Probe Progress Monitoring Data Tracking Record Form
Participant: _______
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__

Probe 1
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 2
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 3
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 4
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 5
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 6
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 7
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 8
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 9
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 10
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task

Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5

Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
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Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__
Date
__/__

Probe 11
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 12
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 13
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 14
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 15
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 16
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 17
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task
Probe 18
First-Order True Belief Task
First-Order and Second-Order False-Belief Task
Third-Order Belief Task

Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5
Raw Score
____/4
____/6
____/5

Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
Total Raw Score
_____/15
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SOCIAL-INTERACTION SURVEY

Never
(0% of the time)

Rarely
(20% of the time)

Occasionally
(40% of the time)

Sometimes
(50% of the time)

Usually
(60% of the time)

Frequently
(80% of the time)

Always
(100% of the time)

DIRECTIONS: The following survey utilizes a 7-point scale.
Please rate your child’s behaviors while interacting with others over the last seven days.

How often did your child
share with others? (E.g.,
Shared toys with siblings)

1

2

3

4

5

6

7

How often did your child
comply with a task that was
non-preferred?

1

2

3

4

5

6

7

How often did your child
respond appropriately
(verbally and/or
nonverbally) to a particular
situation (e.g., expressing
the appropriate emotional
reaction to an event)?

1

2

3

4

5

6

7

How often did you child
initiate social interactions
with someone else by
asking verbally or using
body language? (E.g.,
asking a sibling to play or
gesturing for someone to
come over).

1

2

3

4

5

6

7

How often did you child
respond to a request from
you or someone else to do
something (with minimal
prompting)?

1

2

3

4

5

6

7

How often did your child
express their own thoughts
and/or beliefs?

1

2

3

4

5

6

7

In the last week, when given the
opportunity…

1.

2.

3.

4.

5.

6.

Never
(0% of the time)

Rarely
(20% of the time)

Occasionally
(40% of the time)

Sometimes
(50% of the time)

Usually
(60% of the time)

Frequently
(80% of the time)

Always
(100% of the time)
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How often did you child
seek help on a task that was
not understood? (E.g.,
schoolwork, chores)

1

2

3

4

5

6

7

How often did your child
express others’ thoughts
and/or beliefs?

1

2

3

4

5

6

7

How often did your child
actively engage in a task or
activity with you or
someone else?

1

2

3

4

5

6

7

How often was your child
able to maintain a backand-forth conversation and
remain on topic?

1

2

3

4

5

6

7

In the last week, when given the
opportunity…

7.

8.

9.

10.

*Topics for questions were adapted from Feng et al. (2008)
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SOCIAL-VALIDITY MEASURE
Treatment Evaluation Inventory Short Form (TEI-SF)
DIRECTIONS: Please complete the items listed below by circling the number next to each
question that best indicates how you feel about the intervention that your child recently
completed.
Strongly
Disagree Disagree Neutral

Agree

Strongly
Agree

I find this intervention to be an
acceptable way of dealing with
my child’s problem engaging in
appropriate social interactions.

1

2

3

4

5

I would be willing to use this
intervention if I had to change
my child’s behavior.

1

2

3

4

5

I believe that it would be
acceptable to use this
intervention without my child’s
consent.

1

2

3

4

5

I like the procedures used in this
intervention.

1

2

3

4

5

I believe this intervention is
likely to be effective.

1

2

3

4

5

I believe my child experienced
discomfort during the
intervention.

1

2

3

4

5

I believe this intervention is
likely to result in permanent
improvement.

1

2

3

4

5

I believe that it would be
acceptable to use this
intervention with other
individuals who have autism.

1

2

3

4

5

Overall, I have a positive
reaction to this intervention.

1

2

3

4

5

